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if you judge a furnace 
on performance... 


i 


For 34 years Empire Steel Castings, 
Inc., has depended on this Lectromelt Fur- 
nace. Rated at | tons, it consistently pours 
2'4 to 3-ton heats. 


Top charging of their new 5-ton 
Lectromelt Furnace requires only 3 to 5 
minutes, compared with 25 to 35 minutes 


for door-charging. 


A rugged, 34-year-old Lectromelt* Furnace still 
works full time at Empire Steel Castings, Inc., 
Reading, Pa. Empire says, “It’s as good as the day 
it started, Better, in fact, because we found we 
could pour additional power to it, so we get heats 
out faster than we first dared to.” 

On the basis of the performance and reliability 
of Empire’s old furnace, they recently bought a 
new 5-ton, top-charging Lectromelt. Now they 


Manufactured in 
FRANCE: Stein et Roubaix, Paris 
General Electrica Espanola, Bilbao 


GERMANY: Friedrich Kocks GMBH, Dusseldorf 
BELGIUM: S. A. Beige Stein et Roubaix, Bressoux-Liege 
ITALY: Forni Stein, Genoa. JAPAN: Daido Steel Co., Ltd., Nagoya 
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get much closer temperature and chemical control. 
And new, pin-point analysis control enables them 
to duplicate uniformity and high grade of molten 
metal in lot after lot of stainless. 

Lectromelt Furnaces will boost your performance 
record and add to the quality of your metal. Write 
for Catalog #9 describing them in detail. Pittsburgh 
Lectromelt Furnace Corporation, 316 32nd Street, 


Pittsburgh, Pennsylvania, 


ENGLAND: Birtec, Ltd., Birmingham 
oe TWENTY FIVE 
POUNDS 
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WHEN YOU MELT... 


MOORE RAPID 
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ONE HUNDRED FIFTY 
TONS CAPACITY 


For more facts, circle No. 551 on postage-free Reader Service card on p. 17 or 18 
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CORE AND MOLDING SAND 
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If it’s easier, better sand control you're after 
here’s the answer! These three materials, added in 
varying amounts to sand (dry or in slurry), will 
give you close control over green and dry strength 
and carbon content, and also provide GREATER 
FLOWABILITY and Less LUMpy SHAKEOUT! 
GREEN BOND Bentonite excels in developing 
and controlling green and dry strength. Its me- 
dium to low viscosity cuts down on mulling time 
and permits slurry users to add more bentonite 
per gallon of slurry, without strain on the pump- 
ing system. CROWN HILL Seacoal is exceptionally 


FEDERAL 


low in sulphur content, which means your cast- 
ings will have more easily machined surfaces 
Federal SAND STABILIZER improves the flowability 
of sand and eliminates lumps in sand shakeout 
It burns out faster than any other facing material 
Since it has a very low ash content and has no 
deteriorating effect on sand, you can re-use your 
molding sand safely. 

And this is important—these advantages, plus 
many others, are yours at low cost. For these sand 
additives will actually cost you less than $1.00 per 
ton of castings produced! To \earn more about 
them, write for copy of “Tailor-Made 
Molding Sands”. 
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For more facts, circle No. 536 on postage-free Reader Service card on p. 17 or 16 








FROM STEVENS FACING DEPARTMENT 











FOUR TIMES AROUND 


THE INDIANAPOLIS SPEEDWAY 


IF DRUMS OF STEVENS LIQUID PARTING THAT HAVE 
EVERYWHERE 


HAS BECOME PHENOMENAL 

* BEST-SELLER” BECAUSE OF IT'S 
GREAT ECONOMY AND 
MANY VARIED USES. 


FOR ECONOMY 


oltme aa: 7 Vee, STEVENS LIQUID 


In the Stevens files we have many testimonials from foundries which 
state they have made up to 60 molds from a single application of 
Stevens Liquid Parting. We have hundreds of reports of 25 to 50 molds 
for a single application. That's positive proof of its economy. And it is 
one of the important reasons why Stevens Liquid Parting is the 
largest selling liquid parting in the world today. 


Consider these additional features: Patterns are left clean, with no 
adhering sand . . . Molds always give smooth castings because sand 
separates cleanly . . . Molders save time and increase production 
since, unlike dry partings, it is not necessary to shake parting on the 
pattern for each mold , . . It eliminates any need for heating patterns 


or plates . . . There is no parting dust in the molder’s breathing zone. 


If you have never tried this great foundry item be sure to make an 
early test in your own plant soon. Call your Stevens Sales Representative 
or write direct to Frederic B. Stevens, Inc., Detroit 16, Michigan. 


BRANCHES: BUFFALO e CLEVELAND e INDIANAPOLIS e NEW HAVEN 
Exclusive Sales Agents for Sutter Foundry Equipment in the United 
Sta.es. Soe the Sutier Products Company ads on page 35-36. 
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FOUNDRY GRINDING «=: BLAST BARREL METAL POLISHING S = AUTOMATIC AUTOMATIC 


i 


FACINGS «= OPERATIONS FINISHING TUMBLING CLEANING BUFFING FINISHING 


Metal Finishing equipment and supplies from castings or stampings te finished product 
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PARTING 


WHAT USERS SAY: 


WE TRIED MANY OTHER BRANDS 

“After trying several other liquid partings, 
we tried the Stevens product and must admit 
its superiority to all others.” 


NO STICKING IN CORE BOXES 

“Since using Stevens Liquid Parting there is 
no sticking in the core boxes, and they have 
taken on a ‘burnished’ appecrance. Results 
ore very satisfactory.” 

SOLVED OUR DIFFICULT CASTING JOB 
“Stevens Liquid Parting enabled us to solve 
a difficult casting job of fins for an air cooled 
internal combustion engine.” 

COST IS NEGLIGIBLE 

“The cost of Stevens Liquid Parting is negligible. 
On 625 tons of castings our parting costs were 
$60.00 or about 10c per ton of casting.” 


PLATING RECLAMATION 


For more facts, circle No. 529 on postage-free Reader Service card on p. 17 or 18 
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> MMINOLE RECUPER ATIVE Hot Blast, utilizing 

e Waiste gasés from the cupola, is normally 

* Used in conjunction with dust collecting 
equipment. The cupola is capped, convert- 
ing the upper section of stack into a com- 
bustion chamber in which the waste gases 
are ignited. 


ae 


Resultant heat is drawn vertically down- 
ward through a single-pass heat exchanger. 
Much of the coarse particulate matter drops 
out in this unit and is collected in the bottom 
cone. Waste gases then pass on to the 
selected type of collector . . . electrostatic 
precipitator, baghouse, or Vortex. 


EITHER TODD OR GRINDLE ENGINEERS ARE AVAILABLE 
FOR CONSULTATION WITHOUT OBLIGATION. 


mv GRINDLE CORPORATION 


15403 PARK AVE., HARVEY, ILLINOIS 
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Foundry Technology in Brief 


First half of the Convention News Story starts 
on p. 46. 


Why Desulphurizs Gray tron? 


So you can: Use more gray iron scrap . . . Save 
manganese . . Meet strict specifications . 
Make nodular ifon. For five ways to desulphur- 
ize in the ladle and the efficiencies of the meth- 
ods see page 60. 


Makes Metal Blow Bubbles — 


Quick test for melt quality of non-ferrous alloys 
measures gas content. Previously imited to an 
estimate, the vacuum solidification test has been 
put on a quantitative basis. Apparatus is sim- 
ple, test is over in a moment. Page 69. 


Your Exhaust Fans Hooked Up Right? 


It's easy to connect fans to exhaust systems cor- 
rectly, so why do it wrong? Poor inlet connec- 
tions are bad enough, but poor outlet connec- 
tions reduce air delivery too. “Do's” and 
8” start on page 74, 


Jatt 


& Techniques 


How to Make Titonium Behave 


Major problem of titanium melters is to keep 
the highly reactive metal from alloying with 
carbon, nitrogen, oxygen, or hydrogen, as well 
as with the commonly used refractories and 
mold materials. Furnace for high-quality ti- 
tanium castings is described on page 85. 


Melting Control Starts with Raw Materials 


To make the most of duplex melting for mal- 
leable: Purchase raw materials on specification 
. » » Keep graphitic carbon bearing materials 
under control... Use sound cupola practice to 
keep silicon and manganese loss low for better 
annealability . . . Control castability by meas- 
uring temperatures .. . Use proper metallurgical 
coal for furnace atmosphere control... Watch 
metal fluidity as an inclicator of melting condi- 
tions . . . Desulphurize to refine metal, contro! 
sulphur, minimize non-metallic inclusions. 


Page 90. 


Speeds Quality Contro! Calculations 


It takes less than 60 seconds to make quality 
control calculations that normally require 15 
40 20 minutes when you use a slide rule and a 
graph. You'll have to provide your own slide 
rule but the grapa and how to use it will be 
found on pages 99-100. 


Something Old, Something New 


Something borrowed, and no one will be blue 
when MODERN CASTINGS and American 
Poundryman makes its debut in July. There'll 
be many familiar sections and types of stories 
plus some new ones, a big bonus section that 
doubles the normal feature content, a new name, 
and a new size, We're borrowing the size from 
the popular, easy-to-read, square-page, king- 
size magazines. Features coming up include: 
“How to Bake Cores Without Heat’ "Does 
Your Insurance Cover It?” . “Smooth that 
eee Skin!” ... “Is Oi Quenching Best for 
"Let's Make Bask: Stee!’ 


Talmnthcmeideesen” : ond the 
special bonus section, “Environment in the 


Foundry.” 
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@ MADE BIGGER 


@ MADE BIGGER 
@ MADE BIGGER 


@ MADE BIGGER 
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Needs of a BIG MARKET 


of “know how’’ to provide information for the $6,000,000,000 
Market . . . that’s why this inductry-Owned Magazine is being ex- 
in size, scope and market infivence, beginning with the July 1955 issue. 
has dictated the need for more reliable technical-practical 
and materils supply ag and 
for 


i ” "ond changed format will mean larger page . mere t | 
ment. ; for visual ease and intensified reader interest. 


Sees ee ee “BUYING 
Corl Coverage * renagsman en il 


CASTINGS and American Foundryman 
reaches foundry in the United States and Canada, 
fates gre based on 
Castings field with 
MODERN CASTINGS 


and ' 
American Foundryman ! ap 
combines the best elements . ° Y 


known te publishing. Moreover, 


eT » MODERN CASTINGS 
andAmerican Foundryman 
GOLF and WOLF ROADS «+ DES PLAINES, ILLINOIS 
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Whiting standard 26° ladie and truck, 
equipped with EZ-Pour gearing and 
insulated cover. Has closed standards 
and no bail. Truck has 16° dia. wheels 
for 24 gauge track. Other 

gauges availabie. 


PECIALLY ENGINEERED LADLES for special service 


SPEED POURING...CUT COSTS! 


Whiting knows ladles. Proof is the thousands of or welded heads and extra reinforced bowls, they withstand 
Whiting ladles in use... reason is Whiting’s 70 years’ the toughest day-in-day-out, year after year service. 
experience building these ladles, That's why Whiting Remember, too—in addition to the “specials”, Whiting 
can give you the ladle you want and need, That’s why carries a complete line of standard ladles . . . all 
Whiting’s special engineering service means known for their longer-lasting, economical performance, 
the best possible performance at the lowest possible cost. They include hand and shank ladles, covered trolley 
ladles, covered crane ladles, riveted crane ladles, geared 


and non-geared bottom-top ladles, cylindrical ladles, 
many designed for specific applications. With mixing and reservoir ladles. 
such special features as structural steel spouts, riveted 


For example, take a look at the specially engineered 
Whiting ladles shown on this page... only a few of 


Send today for complete information on all Whiting Ladles! 


© 


cel 
Mail this coupon today 


WHITING CORPORATION a 
15628 Lathrop Avenue, Harvey, Illinois 
[] Send Me A Whiting Ladle Catalog 

[] Have A Whiting Engineer Call 








tive 


Attention 


Whiting special 66” diameter square 
bail combination lip and bottom pour 
ladle with laminated bail arms and heat 

shield, anti-friction trunnion bearings 
‘and helical worm gear bracket. 
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Norking directly from your 
e pattern, cast the parts and then 


ine them; all operations are performed 


In every phase of the processing the most modern 


methods and equipment are used. And to safeguard 
consistent high quality, every known piece of inspec- 
tion equipment is on hand to chemically, physically 


and dimensionally measure your parts before shipment. 


Thus, complete responsibility for your cast machined 
parts are in the hands of one competent, completely 
equipped source. Why not take advantage of the 
obvious benefits next time you are ordering cast and 


machined parts. 








FOUNDRY AND MACHINE CO. 


CITY PATTERN 
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TR 4-2000 1161 HARPER AVENUE. DETROIT 11. MICHIGAN 











PANGBORN BLAST CLEANS CHEAPER 
BECAUSE famous Pangborn Rotoblast 
cleans fast. Rotoblast throws a heavy 
volume of abrasive quickly over a large 
surface area. This speed of operation 
increases your rate of production, cuts 


Operating expenses, 


€ BLASTMASTER Barrel for batch cleaning 





PANGBORN BLAST CLEANS CHEAPER 
BECAUSE Rotoblast actually does a ter- 
rific job! Its uniform cleaning action 
economically produces a more desirable, 
brighter finish and allows more efficient 
use of high-speed machine tools in 
further processing. 


ROTOBLAST ROOM for miscellaneous work > 


Pangborn PANGBORN BLAST CLEANS CHEAPER BECAUSE Rotoblast 
eee saves labor costs... because it requires less power to operate 
. because its versatility accommodates a wide range of work. 
Send for Bulletin 227 today. Write PANGBORN CORPORATION, 
1300 Pangborn Blvd., Hagerstown, Md. Manufacturers of Blast 

Cleaning and Dust Control Equipment. 


<€ ROTOBLAST "GO” Barrel for continuous-flow requirements 


Pangborn 


BLAST CLEANS CHEAPER 


& 4 i @ & 


Rotobias Biosimester® Rorobviest Tebles Specie! Biost Rooms Pongvorn Dust M alteobrosve 
& Continvows-Fie Barret = & Table Rooms & Cobinens Contre Equipment Seot 6 Grit 








Products & Processes 


a Push-Button Cereblower 


The new B&P Flexible CB5-CD is the 
first small coreblower to offer automatic 
push-button pneumatic operation. Its pre- 
cision 2 in. draw is an invaluable feature 
for the core room that must handle small 
boxes that require a precision draw. The 
error-proof single push-button sequence 
control operates the draw too. One smal! 
button controls every operation in the 
blowing sequence. The B&P instant 
change blow plate feature is standard on 
this Flexible. Capacity—-cores up to 414 
Ib in weight. Beardsley & Piper Div. 


For more facts, circle No. 462 on p. 17 


With new 12,000-lb capacity lift truck, 
RT-120, added to line, Hyster has trucks 
available in following capacities: 1000, 
2000, 3000, 4000, 6000, 8000, 10,000, 
12,000, 15,000, 16,000, and 18,000 Ib. Ex- 
clusive overhead tilting mechanism is said 
to reduce stress in the frame and tilt 
mechanism. Standard lift height of RT- 
120 is 17 ft 6 in. with optional heights 
available ranging from 8 ft 2 in. to 24 ft. 
Outside turning radius, 180 in.; overall 
width and wheelbase, both 86 in. Hyster 
Company. 


For more facts, circle Ne. 463 on p. 17 
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. Utility Crane 


A self-propelled, one-man operated, rub- 
ber-tired utility crane is being introduced. 
Manufacturer states that the machine, 
with true power hydraulic control, offers 
unique advantages previously unknown to 
utility cranes. Designated as the UC-68, 
with 15-tons lifting capacity, the crane is 
an addition to the broad line of Link-Belt 
Speeder, Crawler and rubber-tires shovel- 
cranes manufactured at Cedar Rapids, 
Iowa, The UC-68 is specially designed for 
mobile work in industrial plants. Link- 
Belt Speeder Corp. 


For more facts, circle No. 464 on p. 17 


WY Portable industrial Ovens 


A new line of portable industrial ovens for 
use in closely controlled production and 
laboratory work is being offered. Heavy- 
duty cabinet ovens are available with 
either horizontal or vertical air flow. Spe- 
cially designed for temperature uniformi- 
ty, the ovens are built strong for long, hard 
usage. Outstanding features include no 
metal-to-metal contact, high and low heat 
switch for close control and quick recov- 
ery and Inconel sheathed “life-time” heat- 
ing elements. Bulletin No. 9-54, de- 
scribes the ovens. Car! Mayer Corp. 


For more facts, circle No. 465 on p. 17 


Fill out postcards on 

pages 17-18 for complete 
information on items listed 
on pages 10-12-17-18-20 


A Emergency Damper Opener 


A new thermally actuated emergency 
damper opener for Sky-Blast power roof 
ventilators is now available. Unit is de 
signed to allow the roof ventilator to serve 
as a venting device for smoke, heat and 
fumes in the event of fire. Consisting of 
twin high-torsion alloy steel springs 
mounted on a telescoping steel tube sup- 
port, the device is completely independ 
ent of electrical equipment. Spring arms 
are held in place by a fusible link which 
breaks when critical temperature is 
reached. Robbins & Myers, In 


For more facts, circle No. 466 on p. 17 


A Gas-Electric Truck 


A new 3000-lb truck has been added to 
the Gas-O-Matic line. Model FD-30 uti- 
lizes the exclusive Baker-Raulang vari 
able voltage generator integral with a 
gasoline engine. This gives the perform- 
ance of a gas engine truck with the econo- 
my of an electric truck, eliminating the 
clutch and transmission which are main- 
tenance and replacement problems on or 
dinary gas fork trucks. Maximum travel 
speed with full load in 8 mph. Full-load 
lifting speed is 40 fpm. Baker-Raulang Co 


For more facts, circle No. 467 on p. 17 
continued on page 12 
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Modern metallurgy and furnace requirements call for complete, fast 
fire clay service from a nearby source. Leading Midwestern steel 
plants and foundries rely on the Illinois Clay Products Company with 
its extensive Goose Lake clay deposits, located near Joliet, only 55 
miles from Chicago. Modern processing facilities and.nearness to the 


‘theart'’ of industry make Illinois Clay the perfect source for you! 


INOIS CLAY PRODUCTS COMPANY 


Saies Office —Chicago, tilinois, 208 S. LaSalle St 


Pi Main Office — Joliet, Illinois, Barber Buliding 
7 
’ 
. 
aes ” Fire Clay Brick High Temperature Chemically 
Pan and Clays Vermiculite Le) ee tory 
. insulation 
68 . 
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Products & Processes 


continued from page 10 


hk Hand Fork Trucks 


The Hi-Lo Stacker, a line of battery- 
powered, tilting fork hand trucks in 1500, 
2000, 2500 and 3000-lb capacities, 24-in. 
load center, has been added to the Powr- 
worker series of hand trucks. Equipped 
with Hi-Lo telescopic channel uprights, 
the fork truck provides a free lift of 64 in. 
with an 83-in, overall height and a maxi- 
mum fork height of 130 in. Ten degrees 
of tilt back and three degrees forward are 
accomplished through a doubie-acting 
cylinder which rigidly supports the up- 
right channels. Clark Equipment Co. 


For more facts, circle No. 468 on p. 17 


A Booster Pumps 


Greatly increased throughputs in the 
pressure range from 10 to 500 microns, at 
high efficiency, is provided by the new 
Stokes Righ-Jet booster pumps recently 
introduced. This is the pressure range at 
which many of the new production-scale 
vacuum processes, including vacuum 
melting and casting, are carried out. 
These processes call for the evacuation of 
large volumes of air in addition to the 
vast out-gassing from the molten metal. 
Bulletins are available describing curves. 
F. J. Stokes Machine Co., Inc. 


For more facts, circle No. 469 on p. 17 
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Vv X-Ray Scanning Spectrometer 


Introduction of a new non-destructive 
x-ray analytical tool has been announced. 
The instrument is the X-ray Scanning 
Spectrometer, suitable for qualitative or 
semi-quantitative analysis. According to 
the manufacturer, the new instrument pro- 
vides accuracy comparable to the best 
chemical methods, with procedural sim- 
plicity, and speeds similar to direct-read- 
ing optical emission. Instrument is de- 
signed for either analytical research or 
production control. Applied Research 
Laboratories. 


For more facts, circle No. 470 on p. 17 


A Hydraulic Testing Machine 


A unique portable hydaulic testing ma- 
chine of 60,000 |b capacity in tension and 
compression has been developed. It will 
be available as the Model 60-A Baldwin- 
Tate-Emery universal portable testing 
machine. A feature of the new machine is 
its ability to apply both tension and com- 
pression in a common testing space over 
a fixed table 24 in. above the floor. A 
double-acting Emery hydraulic capsule 
is used in the weighing system which is 
independent of the hydraulic loading sys- 
tem. Baldwin-Lima-Hamilton Corp. 


For more facts, circle No. 471 on p. 17 


Fill out postcards on 

pages 17-18 for complete 
information on items listed 
on pages 10-12-17-18-20 


A Power-Saw Guard 


A new fool-proof transparent safety 
guard for table saws is now available for 
distribution. Known as Brett-Guard, it 
gives comprehensive protection not only 
for ripping, mitering, compound mitering, 
rabbeting raised panel, short cross cutting 
and long cross cutting, but now for the 
heretofore unguardable operations of 
plowing, tonguing, drop sawing, tenoning 
diagonal sawing and template cutting. Ex- 
clusive feature is the precision-engineered 
guard standard of cast aluminum. Brett- 
Guard Co. 


For more facts, circle No. 472 on p. 17 


A Mobile Scavening Unit 


The largest mobile scavenging unit yet 
marketed for big-plant cleaning of ma- 
chine sumps and drainage pits has been 
announced. In 200-gal loads, the new 
Sludge-King collects, hauls and discharges 
waste oil, water and sludge containing 
metal chips and grindings, including abra- 
sive elements, metal objects, string, wire, 
etc., regardless of viscosity. After collect 
ing and hauling, the Sludge-King unloads 
quickly. Detailed and illustrated brochure 
is available. Laidlaw Co. 


For more facts, circle No. 473 on p. 17 
continued on page 17 





=>) now RUGGED 


iS YOUR ABRASIVE ? 


Is it rugged enough to prove itself in performance? You can't judge an 
abrasive by looks, claims or promises. The only test of any abrasive is 
its cost per ton of castings cleaned. Because of exclusive metallurgical 
characteristics, Malleabrasive gives you the lowest cost per ton cleaned 
of any premium abrasive on the market! This has been proved in hun- 
dreds of production tests by users throughout the country. Prove it in 
your own production test. We GUARANTEE that Malleabrasive will 
give you lowest cost per ton of castings cleaned. 

To order Malleabrasive, or for additional information on running a 
test, contact PANGBORN CORPORATION, 1300 Pangborn Bivd., Hagers- 
town, Md. Manufacturers of Blast Cleaning and Dust Control Equipment. 


DISTRIBUTORS FOR 


U.S. Patent #2164926 (Other potents pending) 


For more facts, circle No. 527 on postage-free Reader Service card on p. 17 or 18 June 1955 * 
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3 One Simple 


MECHANIZED 


Operation 


The model "S-724-11M” Royer Scrap Control 
supplies mechanized casting removal and sand 
cleaning in one fast, efficient operation .. . 
giving you all of the benefits of labor saving 
and production line operation at the lowest 
possible cost. 


Front end loaders scoop up sand and castings 
from the molding floor and deposit them into 
the ample hopper of the Royer. The rapid, 
positive walking-beam action of the shake-out 
breaks up the sand and conveys the castings 
and large scrap off the end to sorting table or 
conveyor. Magnetically cleaned sand is dis- 
charged at the opposite end to muller skip 


Export Department, 306 W. Washington Bivd. 
Chicago 6, Ill., U.S.A. Coble: ASMAN 


Foremost in Sand 
ROYER FOUNDRY & MACHINE CO. 


For more facts, circle No. 528 on postage-free Reader Service card on p. 17 or 18 


ROYER ‘'S-724-11M" 
SCRAP CONTROL 


. .« eliminates hand labor in 
shake-out and sand clean- 
ing 

° . gives mechanization 
now, yet allows for future 
growth 


. provides mechanized 
operations at the lowest pos- 
sible cost 


. is easily relocated be- 
cause of floor level instal- 
lation 


.»»SHAKES OUT castings and CLEANS your sand 


hoist, conveyor belt to a sand handling system 
or into a Royer Sand Separator & Blender for 
complete sand conditioning. Entire unit is 
above floor level, eliminating costly pits and 
excavations . . . high casting and sand dis- 
charges allow related equipment to also be 
located above floor level. 


Investigate the possibilities for Royer “mechan- 
ization” in your plant. This new series of Scrap 
Controls, with capacities up to 60 tons of clean 
sand per hour, is available in models to suit 
your needs. We will be glad to study your 
operations and make our recommendations at 
no obligation to you. Write today. 


Conditioning Equipment 


155 PRINGLE ST. 
KINGSTON, PA. 





Link-Belt ANNOUNCES 
new automatic 


shell molding system 


THE LINK-BELT SHELL MOLDING SYSTEM has been proved in serv- (foreground). Cope and drag are joined in the closing machine 
ice, and can be operated by relatively unskilled labor. Thin molds (center). Finished molds ready for pouring are removed from 
of resin-bonded sand are made at the molding machine (right closing machine and placed in storage conveyor (left foreground). 
background ). Cores are inserted in the drag on the belt conveyor 


THIS IS SHELL MOLDING. Clean, smoothly-joined shell molds reduce finishing NEW BOOK 2462 on the Link-Belr ad 
costs, assure high-volume output of sound, top-quality castings—even those vanced automatic shell molding system 


of intricate, thin-sectioned design. contains tacts of importance for every 
fon ndry. 


Achieves high volume production and closing machines, molding, pouring, cooling, shake 


out and sorting conveyors 


of precision castings requiring Can shell molding be profitable for you? It’s worth your 


little or no machining time to get the facts from your nearest Link-Belt office 
Ask for a copy of Book 2462, containing full explanatory 


and specification data. 


N°’ Link-Belt brings the foundry industry a new 


automatic system that utilizes fully the advantages 


of the much-acclaimed shell molding method. To its many 
basic benefits, Link-Belt Shell Molding and Closing Ma- 34 7 LT 
chines contribute important advancements which assure Y 


quality molds. 
In speed, compactness and automatic control, this SHELL MOLDING SYSTEM 
system is particularly outstanding. Continuous tests have LINK-BELT COMPANY: Executive Offices, 307 N. Michigan 
proved its efficiency under full-scale production condi- Gos. Sees © Othces In All Poivignt Chie, Be OF fii 
: 1) 


tions. Important, too, Link-Belt offers you a single source fice, New York 7; Canada, Scarboro (Toronto 15); Aus 
tralia, Marrickville, N.S.W.; South Africa, Springs. Repre 


for a complete, integrated system. This includes molding sentatives Throughout the World 


For more facts, circle No. 525 on postage-free Reader Service card on p. 17 or 18 june 1955 ¢ 1§ 
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REPORTING NEWS AND DEVELOPMENTS IN THE FOUNDRY USE OF BENTONITE 


is only a PART! 


Sand is only a part of the foundry, yet it is often ac- 
cused of a huge toll in casting losses. We think its 
batting average is better than it sounds. 





Sand and sand mixtures are accused so often that few 
consider production costs are frequently excessive be- 
cause the vast knowledge of foundry practice is not 
applied in every foundry problem. 











With the gradual passing of the “skilled moider’’, comes 
the “mechanized unit operator’. The “floor molder” 
and the “mechanized molder” must not be used in- 
terchangeably; one is an individual, the other is part 
of a team. 








A “mechanized unit operator” relies entirely upon the 
sand conditioning units to prepare proper sand for his 
use. He relies upon the judgment and ability of the 
pattern and technical staff to place the gate and sprue 
in the correct location to warrant a good casting. 








He further relies upon the maintenance crew to insure 
that the machine is in perfect working condition and 
that it performs correctly when it is set and gauged 
by the foreman. This machine often standardizes the 
number of rams, corrects the air squeeze pressure, 
corrects the lift, and controls other mechanical details 
that go into the performance of good mechanized 
molding practice. 








The “mechanized unit molder” is an operator. The 
tools and the knowledge must certainly be furnished 
if production is to be maintained. The complete prac- 





Photo Courtesy of 
Hydro-Blast Corp 


Although sand is only part of this “team”, too often 








it is the “goat” for any, and all, scrap! Poor foundr 
practice results in a waste of raw materials and en- 





courages trying excessive additions of raw materials 
to overcome poor practice. 


How much excess binder do you need to correct a 





poorly gated mold poured with cold iron? 


Foundrymen who fail to use good gating practice, 





proper melting practice, proper control of all opera- 
tions, will certainly have a larger percentage of casting 
defects. 


Sand and sand mixtures cannot carry the complete 





“ ’ 
burden as more “team errors’ enter into scrap losses 





tice is a formality and for that reason it is termed, 
“mechanized. It is a “teamwork” function. 





as production increases. Wasteful habits rise during 


the periods of high demand. 











Sand is only part of the foundry machine. A good bond, or bonds, 
minimizes scrap ... but may not completely eliminate it. CHECK 


THE “TEAM ERRORS”. 


AMERICAN COLLOID COMPANY 


Chicage 54, Illinois » Producers of Volclay and Panther Creek Bentonite 


For more facts, circle No. 535 on postage-free Reader Service card on p. 17 or 18 





Products & Processes 


continued from page 12 


Rivetiess Chains 


A new series of drop-forged rivetiess 
chains for overhead conveyor use has been 
developed. Chains are dimensionally in- 
terchangeable with other makes. Features 
of the chains are dry lubricant impreg- 
nated pins and machined bearing surfaces. 
US. Engineering Co. 


For more facts, circle No. 480 on card 








matic rammer known as Model G-162D. 
Light and easy to handle, the rammer de- 
livers a controlled, powerful recoilless 
stroke. Burgess-Sterbentz Corp. 


For more facts, circle No. 481 on card 





For more facts, circle No. 476 on card 





Gas Mask Kit 
A gas mask kit designed to meet any plant 
maintenance 
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BUSINESS REPLY CARD 
First Class Permit No, 63, Sec. 34.9 P. L&R. DES PLAINES, ILL. 








Reader Service Dept. 
AMERICAN 


FOUNDRYMAN 
Golf & Wolf Roads 
Des Plaines, Iilinois 





Fill out postcards on pages 
17-18 complete infor- 


Free Foundry Information eke tp ale ther ll 


pages 10-12-17-18-21-22 


Blast Cleaning 


Bulletin 227 explains how the Pangborn 
Rotoblast throws more abrasive over a 
larger area quickly—giving a thorough 
cleaning job in less time at less cost. 
Covers complete line of blast cleaning 
equipment including barrels, tables, and 
special machines. Pangborn Corp. 


For more facts, circle No. 486 on card 











Jig Saws 


Bulletins are now available describing 
the No. 173E Jig Saw which cuts pat- 
terns up to nine in. thick with accuracy 
and No. 1738 Jig Saw that has upper 
tension unit mounted on ceiling for un- 
limited capacity. Table is 73 or 34 in. 
square. Oliver Machinery Co. 


For more facts, circle No. 487 on card 














Shell Molding System 


Book 2462 describes the new Link-Belt 
Shell Molding System in eight thor- 
oughly-illustrated pages. Gives a step-by- 
step picture of sand handling, molding 
and closing operations. Also demonstrates 
the outstanding advantages offered. In- 
cludes specifications. Link-Belt Co. 


For more facts, circle No. 488 on card 








BUSINESS REPLY CARD 


First Clase Permit No. 63, Sec. 34.9 P. L. & R. DES PLAINES, ILL. Crucible Furnace 


Bulletin 57-A describes the Lindberg- 
Reader Service Dept Fisher type MNP nose-pour tilting cru- 
: cible furnace. Pouring lip is located in the 


AMERICAN FOUNDRYMAN axis of tilting providing a constant pour- 
ing arc regardless of degree of furnace 


Golf & Wolf Roads tilt. Capacities up to No. 800 crucible 


with brass. Lindberg-Fisher. 
“ For more facts, circle No. 489 on card 

















Core Plates 


Folder PP-31A gives complete details on 
Transite Core Plates and Slip Jackets 
as well as Transite Pallite products for 
dielectric furnaces. Tells how core plates 
are strong and durable—resist warpage, 
impact and abuse, provides long service 
life. Johns-Manville. 


For more facts, circle No. 490 on card 
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Hot Blast Heaters 


Literature is available describing the di- 
rect-fired Todd-Thermo Hot Blast Heater, 
utilizing gas or oil for fuel. Unit employs 
a floating type exchanger section, com- 
posed of two or more banks of “U” or 
hairpin staggered tubes. Grindle Corp. 


For more facts, circle No. 491 on card 
continued on page 20 
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SITUATION UNDER CONTROL 


‘CHIEF KEOKUK: 


“Ugh! Heap smart little chief. | say, Rub 
sticks to start fire. Him rub MATCH sticks!" 


PRINCESS WENATCHEE: 
"Yes, Junior has everything under control!" 


SY KEOKUK 


ELECTRO-METALS COMPANY 


La 
“> 


# 
v7 4 


the superior form of silicon introduction 
available in 
. in regulor or 


Jt 


le 


Keokuk Silvery . 
for steel plants and foundries... 


60 and 30 Ib. pigs and 12% Ib. piglets. . 
alloy analysis. Keokuk also manufactures high silicon metal 


KEOKUK, IOWA 


WENATCHEE DIVISION, WENATCHEE, WASHINGTON 


There’s just no match for Keokuk Silvery Pig Iron 

to control quality and costs. Due to its exact, uniform 
analysis, Keokuk assures less waste resulting in 

greater economy. Car for car, pig for pig, its uniformity 
never varies. Charge Keokuk by magnet or count! 


SALES AGENT: MILLER AND COMPANY 


332 S. Michigan Ave., Chicago 4, Illinois 
3504 Carew Tower, Cincinnati 2, Ohio 
8230 Forsyth Blvd., St, Lovis 24, Missouri 


June 1955 ° 


For more facts, circle No. 515 on postage-free Reader Service card on g. 17 or 18 
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Free Foundry Information 


continued from page 18 


Radiography 


Booklet “Radiography as a Foundry 
Tool,” tells how a steel valve casting was 
checked by radiography for soundness 
and revealed the presence of sand inclu- 
sions. These were chipped out, a second 
radiograph showed a sound, homogeneous 
casting. Eastman Kodak Co. 


For more facts, circle No. 492 on p. 18 
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Furnace Installation 


Bulletin HT-53 illustrates an outstanding 
heat-treat furnace installation blueprinted 
by Carl Mayer to fit a given requirement. 
The recirculating, gas-fired, car bottom 
type was engineered to meet a high tem- 
perature range requirement. Carl Mayer 
Corp. 


For more facts, circle No. 493 on p. 18 


Se 


Foundry Flasks 


Foundry Flask Handbook is a handy 
catalog and useful foundryman’s “bible” 
and includes an easy-to-order system. 
Explains the way the flasks are made 
and designed and points out how flasks 
are built to stand continued use. Foundry 
Flask Div., Black, Sivalls & Bryson, Inc. 


For more facts, circle No. 494 on p. 18 
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Stee! Shot 


Bulletin 89-B details the savings realized 
by a Toledo firm that switched to Wheel- 
abrator Steel Shot. The hardness of 
Wheelabrator Steel Shot (42 to 50 Rock- 
well C), and rebound properties are de- 
scribed in the booklet. American Wheel- 
abrator & Equipment Corp. 

For more facts, circle No. 495 on p. 18 
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Vibrating Conveyors 


Bulletin 39 tells how Ajax Lo-Veyors not 
only convey but separate and screen 
foundry sand, tramp iron and core wires. 
They are made in a wide range of lengths, 
widths and capacities. Elimination of ex- 
posed bearings reduce maintenance costs. 
Ajax Flexible Coupling Co., Inc. 


For more facts, circle No. 496 on p. 18 
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induction Furnaces 


Bulletin 27-B points out how freedom 
from contamination and almost complete 
metal recovery are direct results of the 
high speed characteristic of the Ajax- 
Northrup melting principle. Many fur- 
naces accept either ferrous or non-ferrous 
work, Ajax Elewtrothermic Corp. 

_ For more facts, circle No. 497 on p. 18 
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Sand Distribution 


Folder describing the automatic sand dis- 
tribution equipment manufactured by 
Harry W. Dietert Co., is now available. 
Includes plant diagram and explains how 
the Sand Monitor coordinates mulling 
and distribution. Also explains Hopper- 
trol operation. Harry W. Dietert Co. 


For more facts, circle No. 498 on p. 18 
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Reprints and Bibliographies 
Reprints and bibliographies listed 
below have been made available 
by the AFS Technical Dept. or by 
AMERICAN FOUNDRY MAN. Ask for 
them by giving code designation on 
dotted line of postpaid Reader 
Service Card, pages 17-18. 

RBI. . “Casting Design” 

RB2. . “Gating and Risering’ 

RB3... “AFS Research” (lists 58 papers) 

RB4 . . “Nondestructive Testing” 

RBS . . “Machinability” 

RBG. . “Casting Defects” 

RB7 .. “Foundry Layouts” 

RBS. . “Shell Molding” 

RB. . “Basic Cupola” 

RBIO.. “Foundry Sand Practice” 

RBI1.. “Welding of Cast Metals and 
“Salvaging” 


A tit ILE 


Temperature Control Systems 


Bulletin F 6149-2 contains control termi- 
nology, as well as rules to use as a guide 
for the selection of a proper method of 
control for process characteristics. Also 
contains a complete explanation of the 
various types of control systems. Barber- 
Coleman Co. 

For more facts, circle No. 499 on p. 18 
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Ventilating Units 


Bulletin No. UVS 103 discusses the Gen- 
eral Util-A-Vent ventilating units, for- 
ward curve and backward blade. Photos 
of actual installations as well as diagrams 
and charts are included. Special features 
of the unit and various accessories avail- 
able are also listed. General Blower Co. 


For more facts, circle No. 500 on p. 18 
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Fire Hood 


Bulletin No. 1301-4 is now available de- 
scribing a new fire hood, which protects 
the head, face, neck and shoulders against 
extreme heat. Hat and side shields are 
aluminum while the ‘'%4-in. plastic lens 
permits full vision. Mine Safety Appli- 
ances Co. 


For more facts, circle No. 501 on p. 18 


eH 


Fill out postcards on pages 
17-18 for complete infor- 
mation on items listed on 
pages 10-12-17-18-20 


Scabbing 


Volclay Bentonite News Letter No. 38 
discusses scabbing. Says the chief source 
of scabs is high sand expansion, combined 
with high hot strength. Claims Five Star 
Wood Flour overcomes sand expansion. 
As little as 1 per cent insures against 
scabs. American Colloid Co. 

For more facts, circle No. 502 on p. 18 
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Fiux Data 


An illustrated, fact-filled presentation of 
Apex aluminum fluxes and how they can 
contribute to the economical production 
of better aluminum castings is contained 
in a new brochure just published. Fea- 
tures a discussion of the sources of con- 
taminants. Apex Smelting Co. 


For more facts, circle No. 503 on p. 18 


Materials Handling Folder 


Bulletin No. 1206 MH is a complete list 
of products manufactured in the materials 
handling field. For ease of reference it has 
been printed as a letter-size file folder 
which can be used as an efficient means of 
filing catalog information for materials 
handling equipment. Market Forge Co. 


For more facts, circle No. 504 on p. 18 
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Grinding Wheels 


Catalog 1052 includes a consumer net 
prices supplement. Also offers recom- 
mended wheel speeds in sfpm and covers 
grinding wheel markings,’ and shapes 
Specifications are listed for all types of 
grinding wheels and booklet is illustrated 
with action shots of wheels. Norton Co 
For more facts, circle No. 505 on p. 18 
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Rotary Blowers 

Bulletin No. 255 illustrates and describes 
several new applications for blowers. 
Booklet reviews the application of blow- 
ers as super-chargers and scavenging 
blowers. Also contains table and graphs 
to make it easy to determine the proper 
size unit to be used. Miehle-Dexter 
Blowers. 


For more facts, circle No. 506 on p. 18 
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Semi-Pressure Fans 


Bulletin S-50 tells how to get top effi- 
ciency against resistances to 4% in. SP 
without special equipment. Standard 
Aerovent units with new 7-blade pro- 
pellers move more air at slower motor 
speeds. Can be used for cooling, drying, 
and exhausting. Aerovent Fan Co., Inc. 

For more facts, circle No. 507 on p. 18 





SIMPLIFIED OPERATION 


© Speeds Curing — 10 times faster “Tell-All” control panel, consisting of 


meters, lights, buttons grouped at eye level, 
than conventional oven baking enables operator to keep on top of the com- 


® Affords 60% Fuel Savings plete operation at all times—to maintain 
top level production with maximum speed 


® Produces Smoother Finishes and accuracy. 


All it | OBALITY CONTROL 


Adjustable electrode control per- 

advanta eS of mits correct compensation for 
g physical variances in cores — 

eliminates burning or incomplete 


- e o 2 y ff : 
bak wen whe have va 
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® Frees Storage Area “LOAD MASTER” PROTECTION 


® Eases Shakeout Automatic grid control assures correct drive 
to the oscillator tube regardless of oven 

* 
Improves Working Conditions — load, Automatic conveyor control prevents 
cleaner, is electrical overload by controlling the belt 
¥ travel when load is too great for normal 


‘Gq uy ‘ Pad 2 operation. 


Get all the facts on the Foundromatic 

dielectric core oven. Call your nearby 

Allis-Chalmers district office, or write EXTRA SAFETY FEATURES 

Allis-Chalmers, Milwaukee 1, Wisconsin. The Foundromatic core oven provides greater safety for 
Ask for Bulletin 15B7306B. operator and machine. Metal cabinet is designed to trap 


radiation. Door safety interlocks remove power when 
Foundromatic is on Allis-Cholmers trodemork. cabinet is opened for inspection 


ALLIS-CHALMERS 


For more facts, circle No. 521 on postage-free Reader Service card on p. 17 or 18 June 1955 * 21 





NO 
SINGLE 
ABRASIVE 


cans AoALL blast cleaning joo BEST 


It is a fact that your own requirements as to finish and 


speed determine the type of abrasive you should use. As an 
rap" 

example: for heavy cleaning chilled iron shot or grit 

is indicated; for less severe cleaning or scale removal 

annealed iron shot or grit may be used. Controlled T “chilled” 


and Permabrasive “annealed” shot and grit are engineered 


“~ 


_ 


for the jobs they are to perform. We'll guarantee that 


our abrasives will produce a savings so) over your present 


abrasive costs or we will give you a check bE=A to 


cover the guaranteed savings. How can you lose? Now is the 


time to make a test—now is the time ((: to save on 


your blast cleaning costs. 


*10% in the case of Permabrasive 


15% in the case of Controlled T 
produced by 


THE NATIONAL METAL ABRASIVE COMPANY 
Cleveland, Ohio 


THE WESTERN METAL ABRASIVES COMPANY 
a Chicago Heights, Illinois 


« 
. SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 


CHICAGO * DETROIT © CINCINNATI! * ST.LOUIS © NEW YORK 


CLEVELAND * PHILADELPHIA © PITTSBURGH © INDIANAPOLIS 


Bi DD Bo ik Be YK 


That’s how they write it in Japan 
where a translation of ANALYSIS OF 
CASTING DEFECTS, has just been issued 
through an arrangement with the Amer- 
ican Foundrymen’s Society. The Japa- 
nese version is identical with the Ameri- 
can original and includes the same pic- 
tures. Publisher is Maruzen Co., Ltd., 
Tokyo. 

ANALYSIS OF CASTING DEFECTS covers 
31 basic defects attributable to 10 specific 
and one general phase of foundry opera- 
tion. Each defect is defined and both 
major and minor causes are listed. 


List Engineering Students 
Available for Summer Work 


Over 200 engineering college students 
available for summer foundry work are 
listed by the Foundry Educational Foun- 
dation in the March issue of Foundry En- 
gineer. Students from 20 schools are clas- 
sified under those holding F. E. F. schol 
arships, engineering students who have 
elected the foundry sequence in F.E.F 
universities, and engineering students in 
regular courses. In addition there is a 
special listing of foreign students desiring 
summer work in foundries. 

The bulletin gives the name of the 
student, his student and home address, 
course, personal data, industrial experi 
ence, and preference in type and location 
of work. 


Gray Iron Redesign Contest 
Deadline Is July 1 


Foundrymen interested in entering the 
Redesign Contest of the Gray Iron Found- 
ers’ Society are urged to send in their 
entries by July 1 to meet the deadline. 

You are eligible if you are engaged in 
the metal-working trades and if you have 
redesigned a product or part for produc- 
tion in gray iron which economically and 
efficiently replaced a competitive material 
or process. Entries may be made jointly 
by two or more individuals. The most 
unique redesign will be awarded $500 
Second prize is $250, third prize is $100 
Awards will be made at the 27th annual 
meeting of G.LF.S. in Milwaukee, Oct 
21, 1955 

To enter, just follow these easy rules 

1. Select the best example of products 
or parts that you have redesigned for pro- 
duction in gray iron. 

2. Give all facts leading up to your re- 
design .. . why you thought of gray iron 
.» +» how much was saved in labor and/or 
material costs ... how much efficiency 
was gained and any other factors leading 
to your decision. 

3. Submit an 8 x 10-in. glossy photo of 
the gray iron casting with your entry. If 
possible, also submit a similar photo of 
the original desig-. 

4. Put your entry in the mail by July 
1, 1955, the contest closing date. Address 
Redesign Contest, Gray Iron Founders’ 
Society, Inc., National City-E. 6th bidg., 
Cleveland 14, Ohio. 


For more facts, circle No, 544 on postage-free Reader Service card on p. 17 or 18 
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PROFTI 
PICTURES 


Foundry cuts 
core baking time 85% 


with electronic oven 
and Resimene 970 


Core bonded with Resimene 970 is inspected at receiving end of the electronic 
oven. Superior resistance of Resimene to moisture eliminates many problems 


MONSANTO UREA RESIN (8S HELPING 
RAISE PRODUCTION 76% AND REDUCE 
SCRAP TO WITHIN 4% 


Under-baked, low-density cores which produce 
rough, inferior castings have been one of the foun- 
dry industry’s biggest production headaches. 

In the past, foundry men had to “live” with this 
problem —but it isn’t necessary today. 

New techniques and materials —such as Monsan- 
to’s Resimene 970 urea core binding resin—make it 
possible to work with quick-baking, high-density 
cores that eliminate moisture damage, minimize 
scrap and satisfy the customers’ demands for a fine 
cast finish. 

For more than 4 years the Albert Lea Foundry 


Company (Albert Lea, Minn.) has been using 
Resimene 970 for precision casting jobs such as 
parts for the Maytag washing machine 

“The quick-baking qualities of Resimene 970,” 
says R. A. Trow, Vice-President, “have helped us 
raise our production rate 75% and enabled us to 
work to an entirely new set of quality standards.” 

For phenolic or urea foundry resins that are 
research-developed and shop-tested to meet your 
needs, write first to Monsanto Chemical Company, 
Plastics Division, Dept. AF6, Springfield 2, Mass, 


For stronger, better cores specify 


RESIMENE. 





‘MONSANTO 








There's a big difference in sands... 
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Ask your Nugent 
sand-man to show 
you how Nugent ; 
core sandis 4 
naturally 
better! 


Put samples of Nugent sand to the test in your sand lab — you'll see 
why it’s naturally better! Nugent sand is processed from the best 
Muskegon dune sand, washed pure by nature for centuries . . . kiln- 
dried to the correct moisture content, then graded to a uniform 
AFS grain analysis. This means less core breakage, consistently 
uniform molds, greater pattern definition and finish, plus freedom 
from defect-producing components. 


5 GRADES OF CERTIFIED SAND 
A constant AFS grain analysis of 40, 44, 49, 52 and 55 is maintained 
through continuous testing with up-to-date laboratory methods. Ex- 
acting control processes result in uniform green strength, permeabil- 
ity, moisture, grain distribution, and other characteristics. You get 
known sand quality and unsurpassed uniformity from a source pre- 
ferred by foundrymen for over 40 years. 


See your Nugent sand-man or write 
direct for proper core sand recommen- 
dations. Samples on request. 


Represented by — 


INDIANA PRODUCTS CO. 
Kekeme, indiena 
WARNER R. THOMPSON CO. 
Detroit 6, Michigan 
CARPENTER BROTHERS, INC, 
Milwaukee 3, Wisconsin 


KEENER SAND & CLAY CO, 
Columbus 15, Ohie 


GREAT LAKES FOUNDRY SAND CO. 
Detroit 26, Michigan Thanks to Nugent's convenient location, you 
can count on prompt shipments of sand by 


3 main railroads or truck when you need it. 











Nugent is always ready te serve you 
with graded sands for the foundry. 


THE NUGENT SAND CO., INC. 


MUSKEGON, MICHIGAN 
For more facts, circle No. 546 on postage-free Reader Service card on p. 17 or 18 
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How fo Identify Returns 


Problem of keeping heads, gates, sprues, 
and risers of castings from heats of differ- 
ing analysis separate has been solved by 
National Alloy Div. of Blaw-Knox Co., 
Pittsburgh, Pa. According to Martin N. 
Ornitz, works manager, the burner in the 
cleaning room is notified of the analyses 
of all heats each day and is given paints 
with which to color code returns. 

This system cuts costs often incurred 
in returning the proper material for melt 


ing. 


Plan Ohio Regional 


“Better Castings for Better Living” is 
the theme of the 1955 Ohio Regional 
Foundry Conference, to be held in Cleve- 
land at Case Institute of Technology on 
Thursday and Friday, October 20-21. 

Simultaneous gray iron, malleable, 
steel, and non-ferrous sessions will be 
held Thursday afternoon and Friday 
morning. General sessions are scheduled 
for Thursday morning and Friday after- 
noon. Two luncheons are at Case. The 
banquet will be Thursday evening at the 
Tudor Arms Hotel, the headquarters for 
out-of-town guests. 

The following officers of Ohio chapters 
of the American Foundrymen’s Society 
are planning the conference: Lewis T. 
Crosby, Sterling Wheelbarrow Co., and A. 
D. Barczak, Superior Foundry Inc., vice- 
chairmen, Northeastern Ohio; Charles E. 
Eggenschwiler, Bunting Brass & Bronze 
Co., and Wayne W. Camp, Freeman Sup- 
ply Co., chairman and vice-chairman, re- 
spectively, Toledo; H. A. Biddinger, F. E. 
Byers & Bros. Co., vice-chairman, Canton 
District; N. H. Keyser, Battelle Memorial 
Institute, and Karl G. Presser, Gray Iron 
Research Institute, vice-chairman and sec- 
retary, respectively, Central Ohio; and 
John D. Sheley, Black Clawson Co., vice- 
chairman, Cincinnati District. 


Offer First Foundry 
Teacher-Training Course 


A special two-week, post-season, 
teacher-training course in foundry work 
is being offered by Michigan State Uni 
versity, Aug. 1-12. The course is designed 
to prepare high school industrial arts and 
shop teachers to develop an area in their 
own general shops for the instruction and 
practice of foundry work. 

Prof. C. C. Sigerfoos will instruct 
teachers in essential manipulative proc 
esses, planning the placement of metal 
casting facilities in their own school shop, 
construction of much of the needed equip- 
ment, and development of course plans 

The course is approved for three cred- 
its which may be applied toward the 
master’s degree at Michigan State Uni- 
versity. Enrollment is limited to 15 stu- 
dents. For further information on course, 
registration, and fees, write Dean, School 
of Education, Michigan State University, 
East Lansing, Michigan. For information 
regarding housing and accommodations 
(married or single) inquire of Thomas 
Dutch, Director of Housing Assignments, 
A-Wells Hall, Michigan State University. 
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Correct combinations of quality clays 
reduce scrap and increase yield 


Because Revivo is the most durable bond clay 
marketed to foundrymen today, it is an ideal base 
for combination with Black Hills Bentonite and/or 
Dixie Bond. Because Revivo has the highest 
strength of all the fire clay binders, you require 
less of it and yet obtain maximum permeability. 
Its high purity and maximum refractoriness re- 
duce sand defects. .. In short, rely on Revivo to "What's your per- 
give you maximum durability, minimum scrap f centage of yield? 
and maximum yield. UV That's what we 


pay off on.” 
PX , 


Talernationnl 
‘Cone 








EASTERN CLAY PRODUCTS DEPT. 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
General Offices: 20 North Wacker Drive, Chicago, 6 
DIXIE BOND - BLACK HILLS BEMTOMITE - TRIPLACT + REVIVG CORE PASTE - REVIVG BOND - BONDACTOR - CUPOLINE - DURA PRODUCTS - WESTOMITE 
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SIMPLE CLUE 


TO A“BIG DIFFERENCE 


IN CASTINGS 


If you are unhappy about your production 
... or your finished costs... we would sug- 
gest you cut a few sprue sections in two. 
You may be surprised at what you find. 

If you’re now using sand strainer cores, 
we'll bet you find ample evidence of erosion. 
And it’s possible that, even with refractory 
cores, you'll find some disintegration has 
taken place. 

For all refractory cores are not alike, 
and Louthan cores are proved to withstand 
3,000°F, temperatures without spalling or 
disintegrating. This is important as it 


assures closer control of the molten metal, 
assures that no slag can get through to 
ruin a casting, saves needless grinding 
and inspection. 

Louthan developed and perfected 
fractory strainer cores and maintains the 
highest standards in their production. 
You'll find them consistently uniform, 
dimensionally accurate, inexpensive to use 
and easy to handle. Why not give them a 
trial in your shop? Write today for full 
particulars and samples! 


i REFRACTORY 
WL STRAINER CORES 


Louthan Mig. Co., East Liverpool, Ohio (Subsidiary of 


REPRESENTATIVES: FREDERIC 8. STEVENS, INC., 1800 18th St. 


DETROIT 16, MICH.; 93 Stone St., BUFFALO, N. Y.; 36 Shelby St., 


INDIANAPOLIS 7, IND.; P. 0. Box 1716, NEW HAVEN, CONN.; 41 Dovercourt, TORONTO 1, ONT., CAN.; 1262 McDougall St., WINDSOR, ONT., CAN. 


FOUNDRY SUPPLY CO., 5009 Excelsior: Bivd., MINNEAPOLIS 16, MINN. 
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Corporation) 





4 742725 THOMAS ST., PITTSBURGH 6, PA 


© Barker Foundry Supply Co., LosAngeles = « mA Ball Ce., St. Louis; Tulsa; Houston; © Foremest Foundry Supply Co., Chicago 
DISTRIBUTED © Hoffman Foandry Supply Co, Cleveland Denver, Fred McGee, Chattancogs ==» Export : 1010 Schall Bidg. 
BY © Frederic B. Stevens, inc., Detroit; Buftsio + Firebrickh Engineers Co, Milwaukee 


° ane hon Yate es aed” oo | .-~ tia +m ets Minneapolis 


is ++ ~~ pacha ens + LeGrand Pee Saas re oe 
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IF Famous CORNELL cupoia riux 


IS ALL WE CLAIM ITIS .. 








; Tre man is one of the hundreds of 
consistent users of Famous Cornell 
Cupola Flux. The name of a man 
nearest you will be given upon re- 
quest. Ask him about Famous Cornell 
‘lux. 









Gsk the man* 


CLEANER METAL CASTINGS 
HAVE GREATER TENSILE STRENGTH 
















For 38 years, Famous Cornell Cupola Flux has been making cleaner 


metal for gray iron foundries throughout the country. Castings from 






clean metal are uniformly hard throughout directly contributing to 






their greater tensile strength. 







INCREASES SLAG FLOW OFF 


Famous Cornell Flux is a scientifically made combination of high-grade 





fluorspar and many other materials which create a chemical reaction 






in molten iron greatly increasing slag flow off. By increasing slag flow 






off, drops are cleaner. 






REDUCES DIGGING OUT TIME 






By increasing slag flow off, Famous Cornell Cupola Flux assures cleaner 





drops. Digging out time is cut to a minimum and bridging over «s prac 






tically eliminated. 












Call a Cornell Flux Engineer. Ready lo serve you are our en 
gineers with long years of experience in foundries. Call on them 
today or write for Bulletin 46-B. 









8 Advantages of Famous CORNELL 


Aluminum and Brass Flux 


® Makes metal pure and clean. ® Cleanses molten brass even when the dirtiest 
brass turnings or sweepings are used. 









© Permits use of more scrap without danger of 
dirt, porous places or spongy spots. © Saves considerable tin and other metals. 


® Thinner, yet stronger sections can be poured. © Forms a perfect covering over the metal 
© Metal does not cling to the dross. during melting, prevents oxidation and re- 
duces obnoxious gases to a great extent. 
® Crucible or furnace linings are kept clean and 
preserved. Write for Bulletin 46-A 








1026-40 MAIN AVENUE, N.W. + CLEVELAND 13, OHIO 
Manufacturers of tron, Semi-Seel, Malleable, Brass, 
Bronze, Aluminum end Ladle Fluxes —Since 1918 






ke CLEVELAND FLUX Gompany [<a BS 
i 






.. AND GET More PERFECT CASTINGS 
a 


DELTA Z-KOAT and ZZ-KOAT Washes are easy to mix and easier to apply. After 
mixing, there is no danger of precipitation and, when dried, they are completely mois- 
ture-proof. Applied by swabbing, dipping or brushing, they adhere uniformly to 
the sand and produce smooth, highly-refractory surfaces. 


Both DELTA Z-KOAT and ZZ-KOAT Washes have unusually high fusion points 
and, because of their high heat conductivity, provide a more rapid surface-metal set. 
Both washes are economical to use. 


DELTA Z-KOAT contains zirconium plus other high fusion refractories and 
DELTA ZZ-KOAT is an all-zirconium type wash, 


Working samples and complete lit- 


» erature on Delta Foundry Products 
will be sent to you on request for 
+ test purposes in your own foundry. 


DELTA OIL PRODUCTS CO. MILWAUKEE 9, 


MANUFACTURERS OF SCIENTIFICALLY CONTROLLED FOUNDRY PRODUCTS WISCONSIN 
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o you really know your 
foundry production costs ? 


There is a practical way to compare your cost 


figures with the most progressive foundries 


in your area. ..to put your breakdown of 


departmental costs next to theirs to see where 
you may be out of line. Of course, identities 
are not necessary, 80 they are not revealed. 
Begin now to learn the up-to-date methods 
others have used to bring production costs 


more in line. 


You can do this by joining a Local Cost 
Group sponsored by the Gray Iron Founders’ 
Society. Progressive gray iron foundries are 
associated through 19 of these groups which 
meet quarterly in industry centers throughout 


the United States. 


Regional cost consultants manage respective 
area cost groups and serve as your confiden- 
tial C. P. A. on costs. For full information, 
check the coupon below and mail it to the 
Society immediately. 


HOW TO OBTAIN ACCURATE JOB COSTS 


Job costs for operating a sandslinger, roll-over, 
core-blower and other modern equipment 
must be figured differently than when these 
were hand operations. If you are still using 
simplified job cost methods after acquiring 
such modern equipment, your cost figures 


may be inaccurate. 


To learn the most advanced cost methods, 
you should have a copy of the new Cost 
Manual No. 8 developed by a committee of 
foundry executives. Every foundry, large or 
small, will discover in this practical manual 
an easy and accurate way of bringing account- 
ing practice up to date. This new manual 
describes advanced cost methods for gray iron 
foundries, and it also includes as a supple- 
ment the basic cost system as presented in 
Cost Manual No. 1. The coupon below is for 


your convenience, 


GRAY IRON FOUNDERS’ SOCIETY, INC 
Notional City-East 6th Building, Cleveland 14, Ohio 


Please send us: 


Literature on Cost Manual No. 2 
Full information about the neorest Local Cost Group. 
Complete facts about other Society services 


Nome 
Addreu 
Title 


Cc 





pony 
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Foundrymen in the News 


Herbert $. Hersey, president of C. O. 
Bartlett and Snow Co., Cleveland, has 
been elected president of Grindle Corp., 
Harvey, IIl., to fill the vacancy caused by 
the death of Aubrey J. Grindle, founder 
of the corporation bearing his name. Mr. 
Hersey will be assisted by present mem- 
bers of Grindle Corp. and by C. J. Neville, 
executive vice-president and treasurer of 
Bartlett and Snow, who will act as an 
associate. Mr. Hersey will continue with 
Bartlett and Snow in his present capacity. 
He is active in AFS, and for the years 
1938 and 1939, Mr. Hersey served as 
president of Foundry Equipment Manu- 
facturers Association, and in 1945 was 
president of the Conveyor Equipment 
Manufacturers Association. 


¥. &. Brewster, formerly vice-president 
and general manager of Harry W. Dietert 
Co., Detroit, has been appointed foundry 
consultant for Brumley-Donaldson Co., 
Los Angeles. After leaving Harry W. 
Dietert Co., he was engaged in establish- 
ing a quality control program for South 
Gate Aluminum & Magnesium Co. at 
their Southern California plant. Mr. 
Brewster is the national chairman of the 
AFS Sand Div. 


Paul ven Colditz, formerly assistant 
foundry superintendent, has been pro- 
moted to the position of assistant plant 
manager of the Steel Foundry Div., Can- 
adian Car & Foundry Co., Ltd., Montreal, 
Quebec. 

Richard A, Sch has been named man- 
ager of induction and miscellaneous 
equipment engineering for Industrial 
Heating Dept., General Electric Co. Mr. 
Schaus was recently engaged in reactor 
development at the company's Knolls 
Atomic Power Laboratory in Schenectady. 


William D. Gilder has been appointed 
chief metallurgist with the Reed Roller 
Bit Co, of Houston, Texas. He was last 
associated with the Weatherhead Co. of 
Cleveland as chief metallurgist. 





A. J. Van Hern has been named general 
manager of Grindle Corp. and to fill the 
vacancy on the board of directors caused 
by the death of president A. J. Grindle. 
He will have J. Donaldson and C. H. 
Vennetti as his sales, engineering, and fi- 
nancial assistants. J. H. Gougler, exec- 
utive vice-president, will head the Engi- 
neering Dept., and L. W. Olsen will be in 
charge of purchasing and estimating. 


Dr. John Chipman, head of the Dept. of 
Metallurgy at Massachusetts Institute of 
Technology, has been awarded the Besse- 
mer Gold Medal for 1955, England’s high- 
est award for outstanding achievement 
in the science of metallurgy. The citation 
naming Dr. Chipman states that the award 
was made in recognition of his distin- 
guished contribution to the knowledge of 
the physical chemistry of steelmaking. 


William G. Connor, Jr., resigned as vice- 
president in charge of production of Wal- 
worth Co. 


Charles 8. Sanborn has joined the Electro- 
plating Section of the Development and 
Research Div., International Nickel Co., 
Inc., New York. Mr. Sanborn was former- 
ly associated with Graham Crowley & 
Associates, Inc., Chicago, Sherwin-Wil- 
liams Co., and American Steel & Wire Co. 


C. Davis Blackwelder, a vice-president of 
Reynolds Metals Co., has been appointed 
consulting engineer for the Operations 
Div. of the company and will have his 
office in the Reynolds Building in Rich- 
mond, Va. Durweed J. Hedgecock, division 
staff engineer, has been appointed chief 
engineer of Reynolds Metals Co. 


M. W. Ohmen has been appointed to the 
post of technical assistant in the sales de- 
partment of Lithium Corp. of America, 
Minneapolis. He was formerly a sales en- 
gineer with the Haynes Stellite Co., of 
Kokomo, Ind. 


H. S. Hersey. . . heeds Grindle 
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F. S. Brewster consultant 


Charlies Bultman, Detroit district sales 
manager of Pangborn Corp., has left that 
position for the Field Sales Dept. where 
he will assume responsibility for promo- 
tion of sales of new blast equipment, pri- 
marily sheet and plate blast machines. 
David Bair has succeeded Mr. Bultman 
as manager of the Detroit district. Robert 
Treglown, formerly of Ford Motor Co., is 
now a sales engineer in the Detroit dis 
trict, and C. H. McKinsey, a veteran of 29 
years of service with Pangborn, has been 
promoted from service engineer to sales 
engineer in the Detroit office. James G. 
Richeson has been appointed sales engi- 
neer and assistant to district manager 
E. C. Gilmour in St. Louis and Kansas 
City. 


E, O. Mitchell has been appointed purchas- 
ing agent of Chicago Pump Co. J. Zele- 
nietz, formerly pump application engi- 
neer, will become asst. purchasing agent 


E. G. Novotny has been appointed assist- 
ant purchasing agent for the Chatta 
nooga, Tenn., plants of Combustion En 
gineering, Inc. 


Aoron E. Hess, formerly vice-president 
and sales manager of Lancaster Malleable 
Castings Co., Lancaster, Pa., has been 
elected executive vice-president and gen- 
eral manager and Richard G. Hess was 
elected vice-president and sales manager 


continued on page 34 


P. von Colditz. . . plant mgr. 





WHEELABRATOR* STEEL SHOT 


% COSTS 62% LESS 


at HOOSIER IRON WORKS 


PERFORMANCE AT HOOSIER IRON WORKS 


Chilled 


MAINTENANCE COSTS ABRASIVE ae eee 
ARE SLASHED, TO0 


Abrasive costs per ton of castings 
cleaned were slashed from 75¢ to 


only 28c when Hoosier Iron Works, 
Kokomo, Ind., switched to Wheela- Pounds of Abrasive Consumed 





Tons of Castings Cleaned 1018 1078 





brator Steel Shot. 





An additional saving was effected in 
the 15% to 33% longer life of wear- 
able machine parts. 


Cost of Abrasive Per Wheel Hour 





Manufactured under rigid control Pounds of Abrasive Consumed 
every step of the way, this premium Per Ton of Castings 
electric furnace steel shot is made 


tough, hard and uniformly round. 
These properties make Wheelabrator Abrasive Cost Per Ton of Castings 
Steel Shot last much longer, reducing 
abrasive costs. These same properties 
cut maintenance costs because they 
eliminate excessive machine - parts 


ae from sharp edges of broken note price of Wheelabrator Steel Shot is more than that of chilled 
snot 




















Price alone does not determine cost. Although the original 


iron its actual cost for Hoosier Iron Works is less than halt. 
Write for Bulletin 89B. Premium performance brings costs down 


PAA eco AN BM a AIR 


American 7 
WH 7 ‘7 [ A \ Re A TOR trail blazer of industrial progress 


AMERICAN WHEELABRATOR & EQUIPMENT CORP., 630 S. Byrkit St., Mishawaka, Indiana 
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R. S, Ste ve% N. J, Henke 


continued from page 32 

Gordon P. Vega has been appointed man- 
ager of Commercial Research of Enter- 
prise Engine & Machinery Co., a subsidi- 
ary of General Metals Corp., San Fran- 
cisco. 


Glenn Hughes of the Ohio Steel Foundry 
Co., has been sworn in as chief of the 
Castings Branch, Iron and Steel Div., 
Business and Defense Services Admini- 
stration, Washington, D. C. 


fred C. Barbour, formerly with McWane 
Cast Iron Pipe Co., Birmingham, Ala., has 
been appointed metallurgical engineer of 
the Pig Iron Div., Republic Steel Corp., 
Cleveland. 


Robert &. Stevenson has been elected 
president of Allis-Chalmers Manufactur- 
ing Co., Milwaukee. Stevenson has been 
executive vice-president of the company 
since July, 1952. 


Norman J. Henke was elected vice-presi- 
dent and plant manager of the Fanner 
Manufacturing Co., Cleveland. Mr. Henke 
has been in charge of Fanner's chaplet 
and chill division sales for the past two 
years. 


Charles £. Coviter has been appointed as- 
sistant sales manager of the Foundry 
Products Div., Archer-Daniels-Midland 
Co., Cleveland. Mr. Coulter has been with 
the company as sales representative in 
Chicago and Rock Island, Ill., since 1946. 


£. E. Braun. . . pred. mgr. 
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vice-pres. 


Cc. E. Coulter . 


Eimer £. Braun, formerly divisional manu 
facturing manager of the Central Found 
ry Div., General Motors Corp., has been 
promoted to divisional production man- 
ager. Carl A. Koerner, formerly plant man- 
ager of the Central Foundry Div., Defi- 
ance Plant, has been promoted to divi- 
sional manufacturing manager. F. James 
McDonald, formerly factory manager of 
Saginaw Malleable Iron Plant, has been 
promoted to plant manager of Central 
Foundry Div., Defiance Plant. Charles E. 
Drury, factory manager of the Central 
Foundry Div., Danville Plant, has been 
transferred to the Saginaw Malleable Iron 
Plant as factory manager. Thomas E. 
Senith, 11, has been promoted from manu 
facturing superintendent to factory man- 
ager at the Danville Plant. Robert H. 
Cowan has been promoted from foundry 
superintendent to the position of manu- 
facturing superintendent at the Danville 
Plant. 


Levis Lund has been appointed sales repre- 
sentative of Foundry Products Div., 
Archer-Daniels-Midland Co., working out 
of their Rock Island, IIL., office. 


W. £. Mahin, formerly technical director 
of Vanadium Corp. of America, has ac- 
cepted the position of vice-president and 
director of research for the Hunter Engi- 
neering Co. at Riverside, Calif. His new 
acidress is: Hunter Engineering Co., 3236 
Kansas Ave., Riverside, Calif. 

continued on page 104 


F. J. McDonald. . . plant mgr. 


. asst. mgr. 


L. Lund 


W. E. Mahin 


F. C. Barbour 


C. E. Drury 


sales rep 


with Hunter 


joins Republic 


factory mgr, 





S AUTOMATIC SHELL CORE BLOWER 








Now, a completely automatic machine that produces smooth, 
precision shell cores and shell molds, fully cured, at the as- 
tounding rate of 50-90 cycles per hour . . . the new Sutter 
SP-1300. Ample size of this unit permits the use of large, 
multiple cavity boxes for blowing both solid and hollow cores. 


With this machine costly core ovens and driers are eliminated, 
as are the opercting costs of this space-taking equipment. . . 
there is no rehandling, less breakage . . . and the saving in 
man-hours is enormous. All of which adds up to more and 


better cores produced in less time at lower costs on the 


Sutter SP-1300. 


Although only cores have been mentioned, the same advan 
tages apply to shell mold blowing. This versatile, dual 
purpose machine was designed to efficiently produce both 


If you want to know all the “whys and wherefores"” of this 
process and equipment, drop us a line and ask for your free 
technical bulletin No. SP-1300 


Creators of foundry equipment with NEW productivity 


PRODUCTS COMPANY 


. 2005 WESTWOOD AVE. e 





DEARBORN, MICHIGAN 





— Wow — 


MEET PRODUCTION SCHEDULES 


AUTOMATICALLY 


--e- LOWER PRODUCTION COSTS 





NEW, 


Get your jobs out on time and save money doing it... a 
reality with the new, improved Sutter SP-1100. 


Production is increased automaticall; because this machine 
automatically produces precision, high quality shell molds at 
an amazing rate of 40-50 cycles per hour. Production costs 
are reduced, too, because one unskilled operator can effi- 
ciently operate two Sutter Automatic Shell Molding Machines. 


Knowing every job is different, Sutter has designed these 
machines with adjustable coating and curing times. You can 
quickly and easily select the proper time for most efficient 
operation . . . to maintain consistent high quality molds, 
regardless of the size or shape. 


IMPROVED SUTTER SP-1100 


Too, every detail has been designed for economy. For 
example, pattern plates have integral stripper pins . . . 
reducing pattern costs, making it possible to change patterns 
faster. And, for short runs, you can utilize all of the pattern 
area by using Sutter quick change masks. 


Naturally, only the finest materials are used in the careful 
construction of these units. You are sure of continuous day- 
after-day service .. . the same well-known Sutter dependa- 
bility which has been proven in foundries all over the world. 


Why not get all the facts? Send for your free Technical 
Bulletin No. 1100 today. It contains valuable information 
which shows how to meet foundry production schedules, how 
to lower costs— automatically. 


Creators of foundry equipment with NEW productivity 


PRODUCTS COMPANY 


2005 WESTWOOD AVE + 





DEARBORN, MICHIGAN 


Save 5 ways with pallet boxed shipments 





FERROCHROMIUM, FERROSILICON, FERROMANGANESE BRIQUETTES 








Now— You can save time and money through... 


1. EASIER HANDLING— Pallet boxes for Van- 
coram Briquettes and ferro alloys have been 
especially designed for safe, easy handling. 
Constructed of sturdy hard wood and tied 
with strong steel strapping—the chance of 
breakage is minimized. 


2. MORE EFFICIENT STORAGE — The design and 
strength of Vancorara Pallet boxes permit 
safe multiple stacking indoors or out, which 
may not be feasible with more flimsy con- 
struction. 


3. READY IDENTIFICATION — Pallet boxes of 
Vancoram Briquettes and ferro alloys are 
easily identified by the same plain marking 
and color-coding identification labels used 
on Vancoram Drums. 


4. LESS CHANCE OF CONTAMINATION — Material 
confined to its own container rather than 
unwieldly bulk handling. 


5. FASTER INVENTORY — Has the advantages 


of packed shipment in easy, quick inventory. 


Besides briquettes, most other Vancoram ferro 
alloys are available in economical, easily- 
handled pallet boxes — another Vancoram 
service to you. 





r-——-| MAIL COUPON TODAY! }+-——- 


VaNnapiuM CorporaTION OF AMERICA 
420 Lexington Ave., New York 17, N.Y. 


GENTLEMEN: Please send me a copy of your color 
brochure giving a complete Sogerptes of the 
advantages of Vancoram Palletized Shipments 





Name 
Position 
Company 


Addrens 
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Briquets for 
convenient 
charge make-up 
and easy handling 





CHECK THESE ADVANTAGES 


You have a choice of 5 kinds of EM” briquets—Silicon, Sili- 
comanganese, Ferromanganese, Chromium, and Zirconium. 


You have a choice of 3 kinds of shipments to suit your con- 
venience—bulk, packed on pallets, or packed in 250-lb. bags. 


Pallets are designed for fast, easy, and safe handling by 
lift-truck or overhead crane. Pallet shipments reduce your 
handling costs. 


“EM” briquets are easy to handle in the foundry and con- 
venient to use in the cupola charge. No weighing is necessary 
just count the number of briquets to obtain the weight need- 


ed for the charge. 
For additional intormation write or 


phone the E:ecrromert office nearest you. “EM” briquets are scientifically designed for maximum 
alloy recovery in cupola melting. 


The terms “EM” and “Electromet’’ are trade-marks of Union Carbide and Carbon Corporation. 





ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [Tq New York 17. N. Y. 
OFFICES: Birmingham e« Chicago « Cleveland « Detroit 


Houston« Los Angeles « New York e« Pittsburgh « San Francisco 


In Canada: Electro Metallurgical Company, Division 


of Union Carbide Canada Limited, Welland, Ontario Ferro-Alloys bate! Metals 
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Every Crack Has a Cause! 


Inspection with 


MAGNAFLUX’ 


at the RIGHT times 


@ Finds the Cause 
© Suggests the Remedy 
@ Reduces Rejects 


e SAVES YOU 
MONEY 


e BUILDS NEW 
BUSINESS 


Not all cracks are serious. It depends upon the type, 
size and location. But in the few areas where stress is 
high, even a tiny crack can be important, because it 
raises the stress still further. 

The right time to find cracks is when they first occur. 
This may be anywhere from pilot run to handling for 
shipping. Wherever it is, sampling inspection with 
Magnaflux finds and clearly marks the defect to point 
to the cause. 

By finding serious defects early in processing, you can 
determine where they occur and how to correct them 
— before parts are run in quantity and later rejected. 
Correction often involves only a minor change in de- 
sign or feeding procedure, or in cleaning or handling, 
with each change checked by Magnaflux in pilot runs. 
This results in a production run with almost no rejec- 
tion due to cracks. It leads to castings with even stress 
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GRE 3 SI. 


PILOT RUN POURING SHAKEOUT CLEANING 


WZ arene 
she Gee 


HEAT TREATING SHIPPING 


Crack os revealed by Magnafiux in the end-bell casting on an electric 
motor. Crack is the result of improper handling. 


flow, that are cheaper to pour, lighter, stronger and 
better looking. 
With RELIABLE 


foundries that use inspection with Magnaflux are now 


castings cheap to make, many 


selling castings where formerly more costly parts were 
used. 

Find out now how inspection with Magnaflux can 
help you produce better castings, at lower cost to a 
bigger market! Ask to have a Magnaflux Engineer call 
and give you the facts. 


*Magnofiux is ao Registered Trademark of Magnafiux Corporation 


MAGNAFLU X 


MAGNAFLUX CORPORATION 
7352 West Lawrence Ave. © Chicage 31, iil, 


New York 36 ¢ Pittsburgh 36 + Clevelend 15 
Detroit 1} * Dallas 19 + Los Angeles 58 


955 * 39 





(ADVERTISEMENT) 


New equipment 


that pays 


for itself through 


reduced costs 


THIS FULLY AUTOMATIC SHELL INVESTMENT UNIT forms four 
or more perfect shells for patterns up to 24 x 30 inches in size each 
minute. It features precise investment time control, metered sand resin 
addition, controlled sand resin rainfall and thorough lamp scoveng- 
ing. This shell investor may be installed individually and later com- 
bined in a complete rotary Formatic Unit. When installed individually 
and used with pattern dollies, it offers all of the control features so 
essential to shell molding. Fuil information may be obtained by writing 
to Beardsley & Piper, 2424 N. Cicero, Chicago 39, Ill. 


ALL OF THIS FOUNDRY'S CORE SAND is prepored in this Model 
3% Mulbaro. At the Riverside Foundry, Chicago, lilinois, three bar- 
rows are used with a single mulling mechanism permitting full utiliza- 
tion of the Mulbaro's capacity. For full information write to Beardsley 
& Piper, 2424 N. Cicero, Chicago 39, lil. 
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IN ONE OF THE BEST small core rooms in the country ... the Midwest 
Foundry at Coldwater, Michigan, blows a great variety of miscel- 
laneous cores on B&P Champion Core Blowers. A powered conveyor 
belt handles the output from eight Champion Blowers. For full data 
write to Beardsley & Piper, 2424 N. Cicero, Chicago 39, Ill 


For more facts, circle No. 508 on postage-free Reader Service card on p. 17 or 18 








SKIPTROL CUTS COSTS in this gray iron foundry where two Skiptrol- 
equipped Speedmullor-Preparator units handle the preparation of 
molding sand. Skiptrol automatically controls the loading of the 
skiphoist bucket and stops the Preparator or loading belt when the 
bucket is full. Full data may be obtained by writing to Beardsley & 
Piper, 2424 N. Cicero, Chicago 39, Iil 


PERFECTLY RIDDLED CORE SAND is riddled directly onto the 
pattern by this B&P Roller Riddle at the Chemalloy Foundry, Louisi 
ana, Missouri. The automatic Roller Riddle need only be positioned 
over the core box momentarily and the riddling job is completed 
The core box is mounted on a J&J Jolt-Rol-A-Draw and the sand is 
Speedmullor-mulled. Full data may be obtained by writing to 
Beardsley & Piper, 2424 N. Cicero, Chicago 39, Iil 


THIS SANDSLINGER-CONVEYOR UNIT ot the Lindgren Foundry, 
Batavia, Illinois, successfully handles the foundry's small and medium 
size work. With Slinger flexibility loose or mounted patterns of any 
height and of wood or metal construction may be handled with ease 
A newly installed Speedmullor provides the mulled all-purpose sand 
for this operation. Write for full information to Beardsley & Piper, 
2424 N. Cicero, Chicago 39, Ill 


(ADVERTISEMENT) 


NO PITS were required for the installation of the new Model "60 
Preparator which is o part of this "50-60" Speedmullor-Preparato: 
unit at the Riverside Foundry, Chicago, Illinois. The 50" Speedmullor 
is platform-mounted to permit loading of the portable slinger tank 
at floor level. Send for a free copy of the Riverside story; Beardsley 
& Piper, 2424 N. Cicero, Chicago 39, Ill 
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It’s a proved fact that the quality of bentonite you use in molding 


can determine the amount of money you lose by rejects. Try and save 


a few cents by using poorer quality bentonite and you may lose PTYNOTLVN 
hundreds of dollars. Good bentonite is good insurance for your profits _ ‘ox 
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. and good bentonite means National Bentonite. Here’s why: 
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National Bentonite is selected from only the finest types of ” as 


ms le pe ome 


bentonite in the world, It is processed with laboratory exact- = tit te 


ness so it is always the same, uniform high quality. It provides 
excellent mold durability, yields higher permeability, has good 
green strength, higher tensile strength, higher hot strength, 
and higher sintering point. Besides that, National Bentonite 
requires less water to bond, so reduces the amount of vapor to 
be vented, All points considered, National Bentonite offers you 
greater quality and better characteristics to make good sand 
molds, This is why scores of good foundrymen have specified 


National Bentonite for years. 


Available from better foundry suppliers everywhere. Write or 


phone today for specifications and prices. 


Baroid Division yy National Lead Company 


Bentonite Sales Office: Railway Exchange Building, Chicago 4, Illinois 
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Talk of the Industry 


EROSION RESISTANCE of sand to molten steel can be indicated, according to 
Wm. D. Emmett, general superintendent, Los Angeles Steel Casting 
Co., aS follows: Affix a standard 2 x 2-in. sand test specimen to 
a rod as in the Caine Test, dip into a riser or other cooling 
metal to pick up a thin shell, then work up and down in ladle of 
hot metal until shell has melted. Look at the sand. Test 
duplicates action of steel which, on pouring into a mold, quickly 
forms a thin shell as it hits the cold sand. Shell then melts 
as hot metal flows over it. Sands that can't take it lead to 
rough surface and sand inclusions. 


IT'S A VIBRATOR... it's a rammer... it's a pneumatic tool... and 
maybe more. Operated at usual plant pressures, it gives 40 times 
the energy at only 1/20 the air consumption, makes considerably 
less noise, and produces much lower wear and tear on equipment. 
It's based on a new conception of vibration and achieves high 
frequency by taking advantage of the harmonics of the fundamental 
frequency of the unit. Instead of numerous noise-producing 
impacts per second, it runs at less than 60 per minute and number 
is adjustable over a wide range. Seems it all started when 
someone needed a vibrator to loosen material caked on the walls of 
chemical processing equipment. Then it was applied to vibratory 
compacting of powdered ceramics and metals. Foundrymen who take 
a peek at it stay around for a long look. 


SUDDEN DEMAND for metal due to unexpected high production requirements 
caught a foundry with no time to install additional cupolas. 
Existing equipment was already up to its limit until output was 


cupola is doing more than two did previously. In addition, carbon 
control is better (+0.05), castings at 229 Bhn machine as well 

as at 179 Bhn with the former practice, cost is lower, and 
fluidity is higher enabling foundry to use thinner gates which 
require no grinding after knocking off. 


aoe 


TOTAL EMBARGO of copper exports is not justifiable at this time, John C. 
Barton, director, Office of Export Supply, wired the Non-Ferrous 
Founders’ Society in explaining that second-quarter cutback in 
copper scrap exports (from 6295 to 1667 short tons) caused 
hardships to the exporting trade and friendly foreign countries. 
Not mentioned, NFFS Secretary-Treasurer James W. Wolfe points out, 
are 7000 tons of copper-bearing brass and bronze scrap licensed 
for export. Export of copper-base and light metals scrap hits 
the castings industry hard because non-ferrous foundrymen are the 
biggest users of scrap as such or as refined in secondary 
ingot form. NFFS has urged repeatedly that all exports of both 
copper and aluminum alloy scrap be halted so non-ferrous foundries 
can recover markets exporting policies have taken from them. 
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CHILL TEST for quick check on iron composition tentatively standardized by 
ASTM in 19535 is getting a thorough going over by a committee under 
D. E. Krause, executive uirector, uray iron Research Institute, 
Columbus, Ohio. Needed are more specific recommendations for 
determining depth of chill. rersons interested in obtaining 
a chill-free casting tend to read high, while those interested 
in making castings with a chilled surface tend to read the chill 
low. Difficulty arises in part from mottled zone which covers 
area between “clear chill" and “total chill." Selection of 
specimen size so chill depth does not exceed twice the specimen 
thickness is one way to minimize mottled zone, get more accurate 
reading. Committee will also recommend that castings having 
chilled surface for wear resistance be governed by clear chill 
and that total chill also be measured if there is to be some 
machining near the chilled surface. 


VERTICAL GATING SYSTEM tentatively recommended by the Light Metals Research 
Committee of the American Foundrymen's Society calls for a tapered 
sprue with enlargement at the base, a runner extension past the 
gate, side riser with a narrow web into the mold cavity, and a 
pop-off at the end of the runner extension. Developed by studying 
water flow in transparent molds and confirmed by test castings, 
the vertical system is expected to be as widely adopted as the 
previously recommended horizontal system that foundrymen have 
found so effective in pouring problem castings. 


MONTHLY REPORT CARDS for superintendents, with extra dollars for good 
grades is a feature of a new incentive plan at Electro Refrac- 
tories & Abrasives Corp., Buffalo, N. Y. Under the plan, separate 
from the incentive system for plant workers, superintendents get 
bonus payments for cutting costs and increasing production of 
grinding wheels, crucibles, and refractories. Each supervisor is 
allotted "premium units" which can be worth up to $75 apiece in 
bonuses. Monthly progress reports show superintendents how they 
are doing. Premium payments are made at the end of the year. 


SALES TOOL relatively little used by foundries is an airplane but Empire 
Steel Castings, Inc., Reading, Pa., is convinced after one year 
and 200 flights that a company-owned plane has at least three 
major purposes: to interest potential customers and develop new 
business in new territories . .. to provide faster freight 
service in emergencies . . . to transport plant personnel for 
sales, service, and inspection at great savings in time. In 
addition to bringing customers to the foundry for inspection of 
production facilities and discussion of problems, the plane has 
cut delivery time on urgent work, and has brought in business from 
the South and Southwest. Besides developing business in distant 
areas, the plane makes routine trips every six months on customer 
courtesy calls. 


NICKEL available to civilian industry is expected to be greater this year 
than in 1954 when government stockpiling and defense requirements 
took some 40 per cent of the total free world supply, according to 
Dr. John F. Thompson, board chairman of International Nickel Co. 
of Canada, Ltd. With free world supply at a record 390,000,000 lb 
and modification of stockpile demands probable, greater 
satisfaction of civilian needs will be possible, he told 
Shareholders at the company's recent annual meeting. 

International Nickel feels a healthy nickel-consuming civilian 
industry is essential to adequate defense preparedness and views 
with concern attempts to eliminate nickel in new designs by 
engineers fearful that nickel will not be available. 
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AFS conventTION 




















Pace CTION techniques and design factors aimed at 
improving the competitive position of castings, along 
with management controls and cost problems high 
lighted the 59th Annual Convention of the American 


Or 


Foundrymen’s Society in Houston, Texas, May 23-27 
Featuring some 135 discussions and papers by nearly 
200 authors and speakers, the 5-day convention covered 
the entire field of castings production. 

(Among recent developments described were pressure 
pouring of steel railroad car wheels in graphite molds 
carbon dioxide process for hardening of cores and 
molds, properties and heat treatment of pearlitic mal 
leable, a die-pressing process for cast iron, and injec 
tion methods for removing sulphur and_ increasing 
carbon in cast iron. Also high in interest were risering 
casting design, applications of castings in railroad and 
aircraft, foundry education, research in sand, vertical 
gating, and malleable melting, and discussions and 
demonstrations on foundry ventilation and in-plant 
environmental control 


More than 1000 plates were filled at the Texas Chapter 
Night Barbecue. Inset AFS President Frank J. Dost 


Papers by overseas authors from Scotland, England 
Australia, Germany, and Switvverland were presented 
Rounding out the reports and discussions on new 


developments were the informal shop course and round 


table luncheon sessions set aside for reviews ol prac 
tical shop problems, In addition to the 60 technical 
meetings, may AFS divisions and committees met to 
plan activities for the future and to lay groundwork for 
the 1956 AFS Convention 

lraditional Convention social events combined with 
plant visits and Texas hospitality to give loundrymen 
and their ladies a pleasant, busy, informative week 

Presiding at official functions throughout the weck 
was AFS President Frank |. Dost, Sterling Foundry 
Co., Wellington, Ohio. At the annual business meet 
ing the morning of Wednesday, May 25, President Dost 
stressed the significance of technical committees in the 
Society's function of creating, assembling, and dissemi 
nating information to the castings industry. He invited 
foundrymen to volunteer lor committee service 

Referring to the $50,000 Pangborn grant tor scholar 
ships, he stated that deeds of grant have been drawn 
up and said that details of scholarships to be admin 
istered by AFS chapters will be announced in the fall 

AMERICAN FOUNDRYMAN has been renamed Moprern 
CASTINGS in recognition of castings industry advances 
and the pare the magazine has played in portraying 
them, Mr. Dost said. A number ot changes are planned 
he indicated, and he invited the industry to ex pre 
its opinions of Mopern Castine ilter seeing the “new 
look” in July 

AFS is walking a financial tightrope, Dost declared 


with biennial lows in income. The Society must either 


(left), Sterling Foundry Co., Wellington, Ohio, receives 
badge signifying membership in sheriff's posse 





59» AFS 


reduce its activities to a level consistent with monies 
available or find other income to carry on a growing 
program of service to the castings industry, he said. 

Othcers and new directors who took office the day 
following the close of the Convention were announced 
by General Manager Wm. W. Maloney (this issue, 
pages 50-51). Incoming president is Bruce L.. Simpson, 
National Engineering Co., Chicago, vice-president of 
the Society during the past year. New vice-president 
is Frank W. Shipley, Caterpillar Tractor Co., Peoria, 
Ill., a past national director of AFS. 

Prior to presentation of awards and certificates to 
the five top prize winners in this year’s apprentice 
contest by President Dost, Wm. |. Hebard, Continental 
Foundry & Machine Co,, East Chicago, Ind., chairman 
of the AFS Educational Div., cited the work of the 
competitors in the 32nd Annual AFS Apprentice Con 
test (pages 66-67) and indicated that the Society was 
stepping up its educational activities. 

In his Charles Edgar Hoyt Memorial Lecture follow 
ing the close of the business meeting, Fred J]. Walls, 
International Nickel Co., Detroit, added two R's 
Respect and Responsibility—to the traditional three 
associated with education, 

The castings industry needs an increasing number 
of highly trained and skilled people to insure the 
growth of the castings industry, he said, and this can 
be assured with proper education. Foundrymen can 
assist themselves by showing interest in educators and 
educational programs, by encouraging young men to 
consider a career in the castings industry, and by sup 
porting better schools. 

Mr. Walls cited the efforts of AFS in the field of 
education, pointing out that the organization now has 
a full-time staff educational director. He commended 
the Foundry Educational Foundation for its work over 
the past eight years in increasing interest in and quality 
of foundry instruction in engineering schools. Com 
menting on public relations aspects of the castings in 
dustry, he suggested that foundries of the future be 
considered casting plants or casting shops to avoid the 
unfavorable implication the public associates with the 
traditional designation for a castings production op 
eration, 
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convention 


Past President Collins L. Carter 
presiding at the Alumni Dinner. 


As a memento of his lecture, Mr. Walls received a 
certificate and a motion picture camera which were 
presented by R. F 
Div., General Motors Corp., Detroit, chairman of the 


Thomson, Research Laboratories 


Annual Lecture Committee 

At the annual banquet, achievements in foundry 
technology and service to the industry were recognized 
through presentation of AFS Gold Metals and Honor 
ary Life Memberships. Presentation of the following 
awards was made by Mr. Walls as chairman olf the 
Board of Awards 

John B. Caine, consultant, Wyoming, Ohio—]. H 
Whiting Gold Medal “for outstanding contributions 
to the Society and the industry, particularly in the field 
of foundry sand research and applications.” 

John Edward Rehder, director of technology and 
research, Canada Iron Foundries, Montreal, Que 
Peter L.. Simpson Gold Medal “for outstanding contr 
butions to the Society and to foundry knowledge of 
cast metals,” 

Robert F. Thomson, head of metallurgy, Research 
Laboratories Div., General Motors Corp., Detroit 
John A, Penton Gold Medal “for outstanding contri 
butions to the Society and the industry in foundry re 
search, particularly in the field of light metals.” 

Honorary Life Memberships were presented to 

Frank C. Riecks, technical assistant to the manage 
of foundries, Ford Motor Co., Dearborn, Mich for 
outstanding contributions to the Society in the de 
sign and construction of the new AFS headquarters 
building.” 

Albert F. Pfeiffer, superintendent of pattern shops, 
Allis‘Chalmers Mig. Co., Milwaukee—“for contribu 
tions to the Society, its chapte rs, and the industry ove) 
many years; for better understanding of patterns and 
then importance in foundry work; and for his constant 
encouragement of young men to enter the industry 

Frank J. Dost, president, Sterling Foundry Co., Well 
ington, Ohio—“for outstanding service to the Society 
as president during the year 1954-55.” 

Banquet address entitled “The New South” was pre 
sented by Hugh M. Comer, board chairman, Avondale 
Mills, Sylacauga, Ala. What you have to sell, you have 





Alumni Dinner speaker was C. C. Announcing election of officers at Retiring President Frank J. Dost de 


Chambers, Texas Foundries, Inc., Annual Meeting 


is AFS General Man livering Presidential Address at An 


Lufkin, Texas. ager Wm. W. Maloney. nual Business Meeting 


to sell, he pointed out in reviewing the natural and 
human resources of the South. He may well have had 
the entire castings industry, which traditionally has a 
let-"em-buy instead of a go-sell-’em attitude in mind 
in emphasizing the importance of selling 

lexas Chapter Night, May 26, treated Convention 
goers to an evening ol Western entertainment featuring 
a chuck wagon barbecue, cowboy music and entertain 
ment, and a mounted drill and precision riding by the 
Harris County Sheriff's Posse. During the evening the 
“sheriff,” thinking he recognized several suspicious 
characters in the audience, “arrested” and “jailed” 7??? 

Social activities started the day belore the Conven 
tion opened with the President's reception honoring 
Texas Chapter officers, directors, and Convention com 
mittee workers. The following day a special program 
for the ladies began with the AFS Tea at which the 


Society played host. Other ladies activities included a 


tour of Houston, a visit to the University of Houston 
and to San Jacinto Battleground, a trip to Galveston 


a cruise on the Houston Ship ¢ hannel, and a luncheon 


and tashion show 

Past and present ofhcers and directors, nominees 
and recipients ol Gold Medals and Honorary Lite 
Memberships met at the AFS Alumni Dinner to heat 
C. C, Chambers, Texas Foundries, Inc., Lutkin, speak 
on “Human Relations in the Foundry Indust 

Decrying attempts to drive a wedge of misunder 
standing and distrust between the front ofhce and the 
foundry, Col. Chambers reported on a survey he had 
conducted to determine what contributes most to good 
employee relations. He listed the major factors a 
COMpany chat icte! jp rsonal recognition tor ¢ mployees 
cOontIMNUOUS COoTmnmunication between employees Tite 
management, and selection, assignment, and traming 
lurning to management compensation he described 
a cost reduction incentive plan 

Praditional Past Presidents’ Breaklast was attended 
by L. N. Shannon (1940-41), Walter L. Seelbach (1951 
52), Collins L. Carter (1953-54), Herbert S. Simpson 


Left. .R. F. Thomson, Annual Lecture Committee chairman, pre 
sents certificate and movie camera to Fred J. Walls on comple 
tion of Hoyt Memorial Lecture following Annual Business Meeting 


Above. . Walls, as Awards Chairman, turned tables at Annual 
Banquet when he presented AFS Gold Medals to Thomson, J. B 
Caine (second from right), and J. E. Render 
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C. W. Gilchrist Charles E. Nelson 


0. Jay Myers Richard A. Oster 


AFS Officers and Directors 


N™ othcers and directors of American Foundrymen’s 

Society were elected at the Annual Business Meeting 
held May 25, during the Convention at Houston, Texas. 
They will take office the day following the close of the week 
long Convention. 


President 


Bruce L. Simpson, president, National Engineering Co., 
and National Dust Collector Corp., both of Chicago, was 
elected president of AFS for the 1955-56 term. Born in 
Chicago, he attended public schools in Evanston, Il.; Hobart 
College, Geneva, N. Y., and Northwestern University Law 
School, Admitted to Illinois State Bar, 1937; lawyer at Ash 
craft & Ashcraft, Chicago. Entered National Engineering Co. 
mn produc tion department; was production manager, process 
sales, vice-president and in 1943, president, Has served as 
secretary treasurer and director of the Chicago Chapter and 
was a director of F.E.M.A, 


Vice-President 


Frank W. Shipley, foundry manager, Caterpillar ‘Tractor 
Co., Peoria, Il, Born in Disko, Ind., attended the School of 
Chemical Engineering, Purdue University. Worked at Stude 
baker Corp., South Bend, in the chemical laboratories and 
later as chemist in the foundry; went to Lakey Foundry & 
Machine Co., Muskegon, Mich., as chief metallurgist; joined 
Fairbanks Morse Co., Beloit, Wis., as foundry metallurgist, 
and joined Caterpillar Tractor Co., in the same capacity. 
Became foundry superintendent, assistant foundry manager 
and foundry manager, Served on a number of AFS commit 
tees and was a member of the Board of Directors from 1950 


(1941-42), Dan M. Avey (1954-35-36), I. R. Wagner 
(1952-53), Ralph J. Teetor (1944-45), W. B. Wallis 
(1948-49), Fred J. Walls (1945-46), H. Bornstein (1937 
$8), and R, E. Kennedy, secretary emeritus. 

When not attending Convention sessions, foundry- 
men visited plants and shops in the Houston area 
where they viewed foundry equipment and processes, 
including the CO, method of hardening cores. 

Breakfasts for authors and session officers were held 
the morning of the first three days to arrange last min- 
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to 1953. Also served as chairman of the Central Illinois 
Chapter. 


Directors, Three Years 


C. W. Gilchrist, foundry superintendent, Cooper- Bessemer 
Corp., Mt. Vernon, Ohio, Graduated from Tri-State College 
Angola, Ind., with B.S. in Chemical Engineering. Chemist 
and assistant metallurgist at Cooper-Bessemer, Grove City 
set up foundry control laboratory, Cooper-Bessemer, Mt 
Vernon; with United States Air Force, 1941-46, emerging 
as Lt. Colonel. Foundry engineer at Cooper; assistant 
foundry superintendent, and superintendent of foundry 


Charles E. Nelson, technical director, Magnesium Div 

Dow Chemical Co., Midland, Mich. Graduated from Alma 
College, Alma, Mich.; joined Chevrolet Motors Co., Flint 
Mich., as metallurgical chemist; E. I. duPont, Wilmington 
Del., research chemist, and Dow Chemical as research metal 
lurgist. Became chief of metallurgical staff, assistant director 
of metallurgical research, and technical director, Magnesium 
Div. Has served on several AFS committees and is a member 
of A.I.M.E., A.S.M., and American Chemical Society. Pre 
sented the Hoyt Lecture in 1948. 


O. Jay Myers, technical director, Foundry Products Div 

Archer-Daniels-Midland Co., Minneapolis, Minn. Born in 
New York, he received his A.B. from Princeton University 
was awarded a master’s degree in geological engineering, and 
degree of Engineer of Mines by Colorado School of Mines 
Joined American Smelting & Refining Co. as assistant geolo 
gist; Wright Aeronautical Corp., Lockland, Ohio, as director 
of foundry practice and now his present post with ADM 
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ute details of meetings and to maintain AFS program 
standards. 

Part of the Convention technical program is re 
ported below, balance will appear in the July issue. 


Foundry Costs 
Management Task in a Competitive Economy, L. L. 
Ellis, Booz, Allen & Hamilton, Chicago. Skilled exec 
utive ability is the scarcest commodity in the country 
today. Most important reasons are: rapid expansion 





Curtis C. Drake Robert W. Trimble 


Harold C. Erskine Frank J. Dost 


Elected at Annual Meeting 


Was chairman of Twin-City Chapter and is vice chairman 
of AFS Sand Division and active on six technical committees 
in the division. Holds membership in A.I.M.E. and French 
Foundry Association, 


Richard A. Oster, director, Beloit Vocational & Adult 
School, Beloit, Wis. Born in Rockford, IIL; attended Mil 
waukee State Teachers College; graduated from Milwaukee 
School of Engineering; graduated from Stout Institute with 
B.S. degree, and did graduate work at College of Education 
University of Wisconsin. Joined Compressed Industrial 
Gases, Milwaukee, as welding technician; Research & De 
velopment Dept., National Cylinder Gases, Chicago, as in 
dustrial engineer; was instructor of metallurgy and heat 
treating at West Allis Vocational and Adult School, Ap 
pointed trade and industrial coordinator of Beloit Voca 
tional & Adult School; was co-chairman of apprenticeship 
contest for Northern Illinois‘Southern Wisconsin Chapter 
and was director and secretary of the chapter. Became dire« 
tor of Beloit Vocational & Adult School. Is member of A.S.M 
Adult Education Association and Wisconsin Association of 
Directors of Vocational and Adult Education, 


Curtis C. Drake, plant superintendent, Grifhin Wheel Co 
Denver, Colo. Has been with Griffin for 38 years. Is charter 
member and past chairman of AFS Timberline Chapter, 
charter member and past chairman, A.S.M. Rocky Mountain 
Chapter; immediate past president, Colorado Engineering 
Council; director, Rocky Mountain Post, American Ordnance 
Association; member, A.I.M.E., and of Colorado Historical 
Society. Has presented papers at Colorado School of Mines 
Engineers’ Day Exercises, Colorado Engineering Council and 
various educational programs for AFS and A.S.M 


of industry; rapidly growing complexity; increasing 
age of top executives; and over-specialized training ol 
executives. Much executive ability is misdirected with 
too many executives devoting too much time to operat 
ing details they should be delegating. Executives would 
aid growth of companies if they devoted more time 
and attention to functions of progress, limited time 
they devote to operating details. More time should b« 
devoted to capital resources planning. 


Modern Management Control. Roger K. Dailey, Les 


Robert W. Trimble, /oundry superintendent Bethlehem 
Supply Co., Tulsa, Okla. Born in Nebraska City, Neb., at 
tended Kansas University, School of Education. Joined King 
White Way Co., St. Joseph, Mo., was transterred to Kansas 
City Hay Press Co., Kansas City, Mo Employed by Inter 
national Supply Co., Tulsa, as foundry superintendent. Com 
pany was purchased by Bethlehem Steel Co., and he con 
tinued in same position with new ownel Supe rvised foundry 


in Corsicana, Texas, plant as well as foundry at Tulsa 


Harold C. Erskine, assistant general manager, Aluminum 
Company of America, Casting Div. Appointed by AFS Board 
of Directors, A native of Trenton, N. ]J., he studied chemistry 
at Penn State College graduating with a B.S, degree, Joined 
\lcoa as apprentice at New Kensington, Pa., tollowing Army 
service in World War |; transferred to company’s central 
production planning division at Pittsburgh; later served as 
sales representative at New Haven and Hartford, Cons 
Was named manager when Hartlord sales office was estab 
lished, later becoming manager of Alcoa's Fairfield works 
ind then works manager at the company’s Cleveland opera 
tions. Was named assistant general manager of the castings 
division, Served as an industrial member of the War Labor 
Board during World War II, and since February 1955, has 
been on loan to the U.S, Department of Commerce as direc 
tor of the Aluminum and Magnesium Div., Business and 


Defense Services Administration 


Director, One Year 


Frank J. Dost, p< sident, Sterling Foundry Co., Wellington 
Ohio, will serve for one year as Director following his term 


as President of AFS, as provided in the by-laws 


ter B. Knight & Associates, Chicago, Modern cost pro 
cedures should establish what to do regarding direct 
materials and direct labor cost, comparisons of actual 
performance with established specifications, and report 
ing to management of differences between standard 
and actual performance. Foundry, sales, and other over 
head expenses must also be controlled. Costs are pre 
determined by jobs in sufficient detail to produce a 
curate costs in advance 


In most foundries, the profit and loss statement does 
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convention 


not reveal sources of loss or answer other vital ques- 
tions, Flexible budgetary control, in combination with 
standard cost control, is essential if profit or loss is to 
be traced, This facilitates correct pricing, shows effect 
of volume, gives control of sales mixture of jobs in 
terms of profitability to reach a profit goal, shows break 
even point of the business. 


Brass and Bronze 


The Functions of the Copper Div. B.D.S.A., W. A. 
Meissner, Copper Div., Business & Defense Services 
Administration, Dept. of Commerce, Washington, D. C. 
The copper div. determines the kind and amount of 
copper materials required to wage a successful war, 
and sees that facilities exist to produce these materials. 
To be strong for an emergency is to be strong domestic 
ally. The div, is providing, for the first time, industry 
wide copper statistics and is helping secure stockpiled 
copper for periods of short supply. 

Round Table Discussion. The application of a silica 
flour-western bentonite permanent mold wash was de- 
scribed. Because 300 F metal mold temperatures does 
not necessarily drive moisture from lumps of mix con- 
stituents it is imparative that the wash be well mixed, 
strained, and applied in 3 or 4 layers with a special 
type of spray gun to build a 0.025 to 0.230 in. thick 
coating. (0.005-in, coat is inadequate). pH was found 
to have no effect on mold washing. 

Improvement of Pressure Tightness and Tensile Prop- 
erties of Gun Metal Bronze by Vacuum Degassing. W. H. 
Johnson, H. F. Bishop, and W. S. Pellini, Naval Re 
search Laboratory, Washington, D. C. Gun metal 
bronze melts were effectively degassed in a vacuum 
chamber. Tensile strength and ductility and pressure 
tightness were improved with degassing treatment. The 
inherent feeding deficiency of G Bronze is a problem 
apart from the gas problem and requires chilling to 
obtain ultimate soundness in sections beyond the riser 
feeding range. 

Microporosity in Gunmetal Pressure Castings, Alfred 
Hesse, Stemac, Inc., Chicago. Microporosity in a pump 
cover is concentrated in the flange and, to date, areas 
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Banquet Speaker Hugh M. Comer (center) gives General 
Manager Wm. W. Maloney (left) and President Frank J. 
Dost a preview of his address. 


of porosity have been moved by regulating the number 
and size of gates. It is apparent that high pouring tem 
peratures and super-heat tend to reduce and even elim 
inate porosity leakage. 

Short-Time Elevated Temperature Properties of Three 
Copper-Base Casting Alloys, |. O. Edwards, Dept. of 
Mines & Technical Surveys, Ottawa, Que. Strength at 
elevated temperatures is improved by additions of 
nickel to copper-base alloys. Alloys containing nickel 
may be suitable for valve seats, disks, glands, bushings, 
and similar valve or pump trim applications, 

In such parts operating in 550 F steam, boiler water, 
or similar environments, ductility is a minor factor 
after the assembly has settled down to work, and im 
proved performance should be realized from the in 
creased strength and hardness of the alloys containing 
nickel. 

Feeding of Castings, Thornton C. Bunch and George 
E. Dalbey, Mare Island Naval Shipyard Foundry, Val 
lejo, Calif. The production of radiographically sound 
plate castings is dificult even though the riser contains 
sufhicient liquid metal at the time of casting solidifica 
tion. Defects increase and mechanical properties gen 
erally decrease as the riser is approached. 

Vapor Holes in Brass and Bronze Castings from Loose 
Sand Grains, W. b. George and Floyd Keller, R. Lavin 
& Sons, Inc., Chicago. Even though metal is poured at 
a high temperature, vapor holes often show up in cet 
tain castings because the metal is chilled while filling 
the mold cavity to the point where it cannot free itsell 
of loose sand grains. However, metal can be poured at 
1900 F, and even 1800 F, into the same molds without 
developing vapor holes if the mold is perfectly made 
with no trace of loose sand. (Pages 40-42, April). 

Investigation of Precision Casting of Experimental 
Propellers, A. R. Willner, Seymour Goodman, and 
Charles L. Tippett, David Taylor Model Basin, Wash 
ington, D. C. It was possible to reduce the man-days 
required of sand casting and machining experimental 
propellers an estimated 50 per cent by investment 
molding and vacuum pouring. A special wax mixture 
was developed to meet needs of the work. Salt was 
added to the plaster investment to allow cold water 
to be used without increasing set-up time. Cold water 
avoids fissuring of large masses of plaster on setting. 





Brass & Bronze Shop Course 


Molding Equipment for the Brass Foundry, ©. V 
Nass, Beardley & Piper Div., Pettibone Mulliken Corp., 
Chicago. The justification for mechanizing a foundry, 
large or small is improved quality at lower cost. In 1929 
an unskilled foundry laborer received 38¢ per hour; 
in 1954 he earned $1.75 per hour. Skilled labor, such 
as a molder working piece rate, earned 75¢ per hour 
in 1929 and $2.50 in 1954. In 25 years direct common 
labor increased 4.6 times, skilled labor 314% times; while 
Moody commodity index over the same period in 
creased only 1.86 times. In addition to the increased 
cost of labor is the fact that industry is not training 
skilled men to replace their labor force; machines must 
be employed to make up this shortage. On the basis of 
2000 hours work per year common labor costs $3500 
and skilled, $5000; when fringe benefits are included 
these values are increased to about $4000 and $5500 
If the productivity of only one skilled laborer can be 
increased just 15 per cent a small molding machine on 
bench coreblower costing about $750 can be justified. 
The small shop needs accurate knowledge of costs and 
skill in machine selection so as to maintain production 
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Awards Chairman Fred J. Walls (left) with recipients 
of Honorary Life Membership (left to right) Frank C. Riecks, 
Frank J. Dost, and A. F. Pfeiffer. 
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flexibility and to make limited capital go the farthest 

Melting Equipment for the Brass Foundry, Harold | 
Roast, Ottawa, Ont. Where capital outlay is no con 
cern, the most efhcient melting unit is the high-tre 
quency induction furnace. Oil and = gas have one 
economic advantage over electricity—no fixed charge 
Flushing with dry nitrogen through a porous brick in 
the bottom of the ladle removes gases. For large quant 
ities of brass, melt in an oil-fired reverberatory turnace 
or cupola. If speed of melting is paramount, use a stack 
charged reverberatory. The indirect arc furnace ts fast 
and convenient for alloys requiring high temperatures 

Dimensional Tolerances and Surface Structure in Va- 
rious Shell Cast Metals, Richard A. Flinn, Walter B 
Pierce, and Floyd R. Smith, University of Michigan 
and Paul F. Youngdahl, Mechanical Handling Systems 
Inc., Detroit. Cobalt base alloy, steel, nodular tron 
gray iron, and 85-5-5-5 brass were poured into step-bar 
molds of resin bonded and synthetic sands, Better sui 
face qualities were obtained in the lighter sections of 
the 1/16 to 2-in. test casting and with the cobalt base 
alloy and cast iron, Reaction of steel with the mold 
produced roughness in heavy sections and brass sur 
laces were rough from penetration, Varying resin con 
tent between 4 and 12 per cent had little effect 


Air Pollution Control 


Comparing Change in Emission Rate with Change in 
Metal Melting Rate (Hot & Cold Blast Operation), RK. ¢ 
Louisville, Ky 


lso-kenetic sampling showed that cupola emission rate 


Ortgies, American Air Filter Co., In 


changed with the melting rate. Higher stack discharge 
provides greater dissemination and there is less pol 
lution in the area, The scientific method of determin 
ing the effluent from a cupola was discussed 
Developments of Air Pollution Problems and Their 
Effects on the Foundry Industry, George D. Clayton 
George D. Clayton & Associates, Detroit. The Federal 
Government is considering the advisability of enacting 
legislation for the purposes of controlling ait pollu 
tion. The stringencies of legislation now in eflect were 
pointed out. Air pollution is a legal problem rather 
than a health problem, as air pollution is, in) most 


cases, a nuscience instead of a health hazard. Foundry 


Shamrock Hotel was scene of 59th Annual AFS Convention Banquet. 


June 1955 * 53 





men were urged to work with Federal authorities in 
guiding legislation now contemplated so that it will 
be reasonable. 


Plaster Mold Casting 


Make Plaster Cores in Rubber-Lined Boxes, Rober: 
F. Dalton, Howard Foundry, Chicago. Plaster cores 
for external and internal surfaces of aluminum alloy 
castings can be made without draft, even with back 
draft, if the core box is lined with flexible rubber-like 
material. Such boxes not only eliminate loose pieces 
but are also economical, accurate, and easily dupli 
cated, (AMERICAN FOUNDRYMAN, April 1955, pp. 46-49.) 
Mr. Dalton described each step in the manufacture 
of rubber lined equipment from conventional pattern 
and core box equipment. . 

Influence of Vibration on Fluidity and Filling During 
Investment Casting of an Aluminum Alloy, D. W. Levin 


Rubber-lined core box is discussed at the Plaster Mold 
session by, left to right, D. W. Levinson, Armour Research 
Foundation, Chicago; R. F. Dalton, Howard Foundry, Chi- 
cago; H, Rosenthal, Frankford Arsenal, Philadelphia; and 
R. G. Megaw, United States Gypsum Co., Chicago. 


son, A. H. Murphy, and W, Rostoker, Armour Research 
Foundation, Chicago. Vibration of low intensity im 
proves markedly ability of metal to enter and to flow 
through relatively small channels due to the break-up 
of surface films that would otherwise impede or stop 
flow, Since superficial oxidation of the surface of virtu 
ally all metals and alloys can result in an apparently 
high surface tension, vibration will most likely im 
prove apparent fluidity in any instance where rate of 
freezing is not the controlling factor, 


Light Metals 


Foundry Characteristics and Properties of Magnesium 
Sand Casting Alloy HZ32XA, Kenneth E. Nelson, Dow 
Chemical Co., Midland, Mich. Commercial magnesium 
sund casting alloys can be listed in decreasing order 
of castability as 1. Mg-Al-Zn alloys except AZ63A in 
applications requiring maximum freedom from micro 
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porosity; 2. Mg-RE-Zr alloys; 3. Mg-Th-Zr alloys; and 
1. Mg-Zn-Zr alloys. Addition of zinc to alloys 2 and 3 
greatly reduces their tendency toward microshrinkage. 

Mechanical Properties of Cast Titanium-Silicon Alloys, 
H. W. Antes and R. E. Edelman, Frankford Arsenal, 
Pittman-Dunn Laboratories, Philadelphia. Ultimate 
tensile strengths increased to a maximum of 108,500 
psi with 1.8 per cent silicon, then decreased with fur 
ther additions. Elongation decreased with increasing 
additions of silicon; alloys became quite brittle with 
additions of silicon greater than 1.8 per cent. Max 
imum energy absorbed at room temperature, was 46 
ft-lb for a 0.07 per cent silicon alloy. ‘Tensile properties 
of alloys tested were not as good as those of other cast 
alloys of titanium. 

Application of Insulated Risers to Production of Alu- 
minum Alloy Sand Castings, W. A. Mader, Oberdorfet 
Foundries, Inc., Syracuse, N. Y. Permeable gypsum 
plaster, expanded perlite, and exothermic mixtures, 


Conferring on Foundry Cost meeting plans are (seated) 
C. E. Westover, Westover Engineers, Milwaukee; and (left 
to right,) William Busby, Texas Foundries, Lufkin; Roger K. 
Dailey, Lester B. Knight & Associates, Chicago; and L. L 
Ellis, Booz, Allen, & Hamilton, Chicago. 


when used as riser sleeves and toppings and as pads, 
promote controlled directional solidification, improv 
ing casting quality and increasing casting yield. Intel 
ligent chilling, in combination with insulating or 
exothermic materials, further aid in controlling direc 
tional solidification. 

Meaning of the Cast Test Bar in the Evaluation of Alu- 
minum and Magnesium Alloy Castings, A. G. Slachta 
and H. Mansfield, Wright Aeronautical Div., Curtiss 
Wright Corp., Wood-Ridge, N. J. A test bar poured 
from a melt representing any given group of castings 
will have physical properties higher than test bars ma 
chined from the casting. This could be overcome 
only by gating, risering, and cooling the casting to the 
same degree that existed for test specimens. A test bat 
will reflect the ability of the parent melt to respond 
to heat treatment. This does not mean that the cast 
ings have been properly heat treated, but rather that 
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Inoculation was subject of Harold E. Barnum (center,) Va- 
nadium Corp. of America, Detroit; at Gray Iron Shop 
Course session. At his left is E. J. Burke, Hanna Furnace 
Corp., Buffalo, N. Y.; Lyle L. Clark, Armour Research Foun- 
dation, Chicago, is at right. 


Design for airframe casting is studied by, left to right, 
Manley E. Brooks, Dow Chemical Co., Bay City, Mich.; A. 
H. Peterson, Lockheed Aircraft Corp., Burbank, Calif.; and 
E. V. Blackman, Aluminum Co. of America, Pittsburgh, Pa. 


the materials from which they are made is capable of 
being heat treated 

Mechanical Properties of Aluminum Alloy Castings, 
Roy E. Paine, Aluminum Co. of American, Vernon 
Calif., and W. D. Stewart, Aluminum Co. of America, 
Pittsburgh, Pa. 

Castings in Airframe Design, G. W. Papen, Lockheed 
Aircraft Corp., Burbank, Calif. Desirability of castings 
in airframes is obvious for parts on which aerodynamics 
demands complex curvature and rigorous weight con 
siderations demand exact placing of material to meet 
varying loads, leading to steps, tapers, irregular shaped 
holes and recesses. Maximum use of castings amounts 
to only 4 per cent of airframe weight. Increased use 
of castings can be accomplished only by improvement 
in casting materials and techniques 

Measurement of Gas in Molten Aluminum, H. Rosen 
thal and §S. Lipson, Pitman-Dunn 
Frankford Arsenal, Philadelphia. Under standardized 


Laboratories, 


conditions of testing, a correlation can be established 
between the density of atmospherically-solidified sam 


CO, process for hardening cores is explained by Dr. Wal- 
demar Schumacher, Germany, second from left to E. C. 
Zirzow, Werner G. Smith Co., Cleveland; Roy Carver, 
Carver Pump Co., Muscatine, lowa; and Hans J. Heine, 
AFS technical director. 


ples of aluminum alloy and the density of companion 
specimens taken from the same heat at the same time 
and solidified at reduced pressure. The volume of gas 
lost during reduced-pressure solidification is related to 
the initial gas content of the melt. Reduced-pressure 
solidification is essential to a raple quantitative test 
lor gas in aluminum (pages 69-73, June issue) 
Shell Molding of Magnesium Alloys, Nicholas Sheptak 
Dow Chemical Co., Midland, Mich. Nine commercial 
and experimental magnesium alloys had lower phys 
icals when cast in shell molds than in green sand molds 
\Z92A alloy cooled as much as six times faster in green 
sand molds when poured at the same temperature, Re 
duced pouring temperatures and thicker molds and 
backing increased the cooling rate of metal cast in shell 
molds and raised tensile properties to that ol green 
sand cast bars. Insulating propertics of shell molds 
make them valuable in casting thinner walled castings 
and for greater yield 

A Case Study of a Premium Strength Casting, A. | 
Carah, Douglas Aircraft Co., Inc., Santa Monica, Calil 
With more than normal time and eflort in casting 
development, with consistent control of foundry proc 
esses to closer limits, and with a purchaser willing to 
pay a premium price, it was possible to replace a ma 
chined-extrusion missile fitting with a casting having 
yield strengths over 26000 psi, ultimates over 45000 
and elongation approximately 13.5 per cent. This 
change has already saved $500,000 and promises to 
reach $1,500,000 

Production of Aluminum Alloy Specification Castings, 
R. E. Paine and P. V. Faragher, Aluminum Co. of 
\merica, Vernon, Calil., and Pittsburgh, Pa., respec 
tively. Belore a casting is put into production, several 
sample castings are made to establish the foundry tech 
nique to be used (establishment of foundry controls 
to meet specification), Direct-reading spectrographs and 
rapid sample delivery systems make it possible to have 
analysis before pouring and to use scrap in furnace 
charges 

Mechanical Properties of Aluminum Alloy Castings, 
R. E. Paine, Aluminum Co. of America, Vernon, Calif 
The concept of considering test s 


pecimens machined 


from aluminum alloy castings to have 75 per cent of 


the tensile and 25 per cent of the elongation required 


lor separately cast test bars, is not representative of 
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mechanical properties available in many designs of 
aluminum alloy castings. Breakdown tests provide 
more reliable information than do tests of machined 
specimens. Of production variables, rate and direction 
of solidification have the greatest effect on mechanical 
properties. 

A Study of Fluid Flow of Light Alloys Through Ver- 
tical Gating Systems— Research Project Co-sponsored by 
Frankford Arsenal and American Foundrymen’s So 
ciety. J. G. Kura, Battelle Memorial Institute, pre 
sented the latest color, sound motion picture on new 
research into vertical gating. 


Malleable 


Effects of Trace Amounts of Tin, Lead, and Antimony 
on Annealing of Blackheart Malleable Iron, R. C. Shany, 
J. E. Wilson, Dept. of Mines & Technical Surveys, 


Ottawa, Ont, and J. E, Rehder, Canada lron Found 
ries, Montreal, Que. Within the concentrations of the 
investigation, neither tin, lead, nor antimony appear 
to have an appreciable effect on first stage annealing. 
However traces of tin and antimony promote graph- 
itization in second stage annealing, but through dif 
ferent mechanisms, 

Embrittlement, Toughening, and Subcritical Thermal 
Treatment of Malleable Iron, G. E. Kempka, University 
of Wisconsin, Rapid cooling of malleable iron from 
around 1200 F results in high strengths and resistance 
to embrittlement, Embritthlement alter heating to 800 
900 F and water quenching occurs to the greatest de 
gree in high phosphorus irons which previously had 
been slowly cooled from around 1200 F. Irons may be 
embrittled or strengthened by subcritical thermal 
treatments. 

Producing Solid Castings with Minimum Cost for 
Feeders, I. C. Yearley, National Malleable & Steel Cast 
ings Co., Cleveland, Basis of feeding problems lies in 
how you take heat out of the metal poured into the 
mold, Principles of risering and feeding distances 
worked out to a considerable extent in steel are also 
applicable to white iron. Dispersed shrinkage beyond 
the feeding range of the riser cannot be cured by in 
creasing riser diameter or height. A feeder must be 
larger than the section it is intended to feed because 
the riser is solidifying while the casting is freez 
ing and approaching the point of maximum feed metal 
demand. 

Effects of Molybdenum on Stability and High Tem- 
perature Properties of Pearlitic Malleable Iron, W. 
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At the President's Reception . . Past 
President and Mrs. L. N. Shannon are 
greeted by General Manager Wm. W. 
Maloney. Others in receiving line are 
Mrs. Maloney, President Frank J. Dost, 
Mrs. Dost, Vice-President Bruce L. 
Simpson, Mrs. Simpson, Incoming 
Vice-President Frank W. Shipley, and 
Mrs. Shipley. 


Among Convention Committee members at the reception 
were left to right below: 


..+ Jake Dee, Mrs. Dee, Mrs. F. M. Wittlinger, and F. M. 
Wittlinger ... 


Scholz and D. V. Doane, Climax Molybdenum Co., 
Detroit. In the temperature range 1000-1200 F, molyb 
denum was found to retard rate of softening and se« 
ondary graphitization and to raise short-time tensile 
and yield strengths after exposures up to 1000 hours 
Stress-rupture tests on specimens, stabilized by holding 
at 1200 F for 1000 hours, showed that the stress to 
produce rupture in any specified time at 1100 F was 
increased almost 50 per cent by alloying with approx 
imately 0.2 per cent molybdenum. A_pre-tempered 
pearlitic matrix developed higher short-time tensile 
strengths in the 1000-1200 F range after prolonged ex 
posures than an original matrix of bainite. 

Interrelation of Heat Treatment, Mechanical Proper- 
ties, and Machinability of Pearlitic Malleable Iron, |. 
Kruse, Albion Malleable Iron Co., Albion, Mich. Me 
chanical properties of pearlitic malleable iron depend 
upon quantity, size, shape, and distribution of the 
structural constituents. A relationship between hard 
ness and microstructure permits the prediction of me 
chanical properties. (July issue). 

Effects of Some Melting Variables on Properties of 
Malleable Iron, G. E. Kempka and R. W. Heine, Uni 
versity of Wisconsin, Water vapor in air furnace atmos 
phere causes a serious lowering of elongation and 
tensile strength, but only mildly effects the yield point 
Water vapor has little effect on first stage graphitiza 





tion time, yet adversely affects the second stage. It 
appears that ductility and tensile are decreased while 
yield is little affected by increases of sulphur from 
0.04 to 0.21 per cent. First stage graphitization time 
did not seem to be altered by sulphur content; how 
ever, low sulphur was accompanied by a retarded sec 
ond stage. 

Metallurgical Controls for Duplexed Malleable, L. E 
Emery, Marion Malleable lron Works Div., Chicago 
Railway Equipment Co., Marion, Ind. Purchase all 
raw materials on specification for better basic, initial 
control. Keep graphitic-carbon bearing materials under 
control to improve nodules and physicals. Use sound 
cupola practice to lessen loss of silicon and manganese 


... C. W. Williamson, Mrs. Williamson, Edward W. Wey, 
and Mrs. Wey... 


lor better annealability. Select proper metallurgical 
coal for furnace atmosphere control. Make proximate 
analysis of each car of coal. (June, pages 90-95) 


Malleable Shop Course 


Effects of the Melting Process on the Cracking Ten- 
dencies of Malleable Iron, F. W. Jacobs, Texas Found 
ries, Lufkin, Texas. For a given gating and pouring 
system the metal iron oxide content must be held with 
in a definite range. Too low a content promotes fluid 
ity, shrinks, large dendritic grains, and cracks. At the 
other extreme, iron becomes fast setting and develops 
intergranular weakness; resulting shrinks and hot 
cracks are accompanied by misruns and blows 


Industrial Engineering 


Production Standards and Their Place in the Foundry 
Industry, Stuart D. Martin, Central Foundry Div., Gen 
eral Motors Corp., Saginaw, Mich. Standards in three 
G.M.C. Central Diy. foundries cover accurate parts 
costs, Cost estimating, and efhciency and manpower 
utilization for over 1000 parts. Management receives 
more accurate data on plant performance and costs, 
facilitating cost estimating, daily employee perform 
ance, and results in more accurate selling prices. Em 
ployee relations are improved, as also are quality and 
quality control. At present, 88.2 per cent of total hours, 
productive and nonproductive, are on standards. 

Improving Foundry Paperwork, M. E. Mundel, Mar 
quette University, Milwaukee. Written communication 


processes were examined with respect to the design ot 
layout of the physical (format) phase, the way (method) 
in which each individual job is performed, the path 
taken by a communication (procedure) and the dis 
tribution of work. A person should be assigned respon 
sibility for simplifying paper work and management 
should support this activity enthusiastically 


Sand Shop Course 


Fitting Sand Control to Your Foundry. Gray Ron 
Propuction SHor—T. C. Alford, Wheland Co., Chat 
tanooga, Tenn. Use a sand mixture that is as simple 
as possible for the type of casting to be produced. Select 
sand for grain distribution and fineness, use western 
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... W. B. Wallis, James R. Hewitt, Mrs. J. O. Klein, J. O 
Klein, and Mrs. Hewitt . 


bentonite for high hot strength and deformation, south 
ern bentonite for flowability and low hot strength, sea 
coal for peel and finish. Moisture is the most important 
property because it influences all the others. Next in 
importance is green deformation. In charge of molding 
material should be someone with authority over mold 
ing, core, and sand departments, Benefits of sand con 
trol—better castings at lower cost—are: lower scrap 
better finish, easier shakeout, better cleaning, and 
higher production 
MALLFABLE SHor-—F. W 
Inc., Lufkin, Texas. Sand control foreman, in charge 


Jacobs, Texas Foundries, 


of sand control, reports to foundry superintendent 
metallurgical department operates sand laboratory and 
works on consulting basis. Changes in molding mate 
rial specifications, methods of producing sand, and con 
trol limits of tests are made only with full agreement 
of molding, coremaking, sand, and metallurgical ce 
partments 

CHEMICALLY TREATED SAND System—Harry Wilson 
III, Electron Corp., Littleton, Colo. Sand used in this 
shop, essentially set up to produce V-belt sheave cast 
ings, contains a dry powder for dry and hot strength 
and a liquid chemical for flowability and peel. Mois 
ture, flowability, green strength, and delormation are 
checked hourly, clay content and grain distribution 
daily. Properties, in order of importance, are: moisture 
flowability, green strength, and deformation. Benefits 
of sand control include: better finish, lower casting 


cleaning time and better conformation to pattern siz 
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Sand Preparation Without Guesswork, William E. 
Patterson, Elkhart Foundry & Machine Co., Elkhart, 
Ind.; and Jean Danenfelser, International Harvester 
Co., Indianapolis. Automatic tempering units in a 200 
tons natural sand per day jobbing shop and in a syn 
thetic sand high production shop stabilized perme 
ability, improved flowability, and reduced labor and 
supervision, Hot sand is tempered on the heavy side 
to compensate for losses in handling and molding. 

The Carbon Dioxide Process for Hardening Cores and 
Molds, Dr. Waldemar Schumacher, Concordiahutte, A. 
G., Berndorf am Rhein, Germany. Sand bonded with 
a special water glass and cured in an atmosphere of CO: 
is used to make cores and molds for ferrous and non 
ferrous castings of almost any size as long as there is 
no backdraft and no large flat vertical areas. Flasks are 
packed by ramming or jolting; reinforcing is min 
imized or eliminated. Holes are punched into the green 
sand to permit COs gas introduced at about 30 psi 
pressure to permeate the sand, completely hardening 
it. Thereupon, the pattern is removed and the mold 
washed, used, or stored indefinitely. Long drying and 
baking times are not necessary, ovens are eliminated, 
handling and transporting are greatly reduced, produc 
tivity is increased, and expensive core binders are 
avoided, (July issue), 


Gray Iron Shop Course 


Practical Inoculation of Cupola Melted Irons, Harold 
E. Barnum, Vanadium Corp. of America, Detroit. Al 
though graphitization-type inoculants are used prima 
rily on irons with low carbon equivalent and stabilizing 
types with higher equivalent irons, both together (dou 


Malleable Round Table Luncheon 
attendants included (left to right) 
Collins L. Carter, Albion Malleable 
lron Co.; C. C. Chambers, Texas 
Foundries, Inc.; C. F. Joseph, Central 
Foundry Div., General Motors Corp.; 
J, H. Lansing, Malleable Founders’ So- 
ciety; R. Schneidewind, University of 
Michigan; B. C. Yearley, National Mal- 
leable & Steel Castings Co.; Eric We- 
lander, John Deere Malleable Works; 
M. Tilley, National Malleable & Steel 
Castings Co.; J. E. Rehder, Canada 
lron Foundries, Ltd.; and F. B. Rote. 
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Head table at Brass and Bronze 
Round Table luncheon included, left to 
right, George H. Bradshaw, Philadel- 
phia Naval Shipyard; F. L. Riddell, H. 
Kramer & Co.; H. C. Ahi, Jr., Down 
River Casting Co.; W. A. Meissner, 
Copper Div., Business & Defense Serv- 
ices Administration, Dept. of Com- 
merce; B. A. Miller, Crown Non-ferrous 
Foundry, Inc.; B. N. Ames, Doran 
Manganese Bronze Corp.; and Wm. 
Romanoff, H. Kramer & Co. 


ble inoculation) produce unusually high physicals in 
low equivalent irons. Six tips for good inoculation 
know ladle capacities (they change); size inoculant 
material; weigh it accurately; if possible, add it me 
chanically; allow time for addition to take effect; pour 
as hot as the casting and sand will take it; and check 
practice frequently to detect changes that have crept 
into practice. 

Efficient Cupola Operation, E. E. Pollard, Tyler Pipe 
& Foundry Co., Tyler, Texas. Efficient cupola opera 
tion calls for effective means of unloading and storing 
raw materials, and accurate methods of making up 
charges. Mechanical charge weighing and handling 
equipment not only reduces charging costs but also 
provides composition control through accurate weigh 
ing. Control methods available include temperature 
measurement by optical pyrometer and continuous re 
corder, slag control, desulphurization, and air-weight 
control. Modified water-cooled cupolas are especially 


useful for extended heats. 


Plant and Plant Equipment 


Shell Molding Process and Equipment, Car! O. Schopp, 
Link-Belt Co., Indianapolis, and James Sutherland, 
Link-Belt Co., Chicago. Developments from the simple 
dump box to the completely automatic multiple-station 
Shell molded 
castings have superior finish and closer dimensional 
accuracy (0.003-in. per in.). Shell molded castings are 
more competitive with machining, forging, and weld 
ing operations. Shell molding allows better working 
conditions and the use olf relatively unskilled labor in 


machine were discussed and illustrated 


the proc ess. 
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Right .. Group of University of Ala- 
bama Student Chapter members made 
convention expenses by selling cast- 
ings (name plates, fruit bowls, 
andirons) which they produced from 
pattern to finished product. Pictured 
(left to right) are: Dick Hopper, Bobby 
Phillips, Prof. Warren C. Jeffery, 
Harry Bradshaw, and Ralph Reid. 
Kept home by an exam schedule were 
Charles Eason, R. L. Hutton, Gene Gor- 
ham, and Norman Bevis 
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SHERIFF'S MOUNTED POSSE 
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ON HARRIS COUNTY THIS 


y 


HOUST 

















Above. . Breaking fictitious laws re- 
sulted in numerous ‘‘arrests.'’ Shaking 
the door of the jail is AFS Past Presi 
dent Collins L. Carter, Albion Mal 
leable Iron Co., Albion, Mich. 


Left... Walter L. Seelbach, Superior 
Foundry Co., Cleveland, an AFS past 
president, was surprised to learn that 
news of his birthday had preceded 
him to the Lone Star State when he 
was given a cowboy shirt by the Texas 
Chapter. 


Left . . Davy Crockett fan gets assistance in handling horse 
from member of sheriff's posse. Young foundryman is Bill 
White, son of Mr. and Mrs. Wm. J. White, Shallway Corp., 
Connellsville, Pa. 
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® Desulphurization of iron makes possible the use of 
a larger proportion of gray iron scrap in the cupola 
charge, results in a saving of ferromanganese, and, 
where the initial sulphur content is high, improves the 
fluidity of the iron for casting.' Probably the most im 
portant reasons for sulphur reduction are to produce 
iron with less than 0,025 per cent sulphur for inocula 
tion in the production of nodular iron,? and to meet 
increasingly stringent sulphur specifications. 

Some reduction of sulphur content of the iron can 
occur during melting in the acid cupola, but develop 
ment of a sufficiently basic slag in the acid cupola re 
sults in excessive slag volumes and in corrosion of the 
acid refractories, Desulphurization in the basic cupola is 
effective but, in some circumstances, basic practice has 
been more expensive than use of the acid cupola fur 
nace followed by ladle treatment of the iron.*’ Hence, 
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in the ladle... 


Five Ways 


to Desulphurize 


D. E. Parsons / Met. Eng., Phys. Met. Div. 
Dept. of Mines and Technical Surveys, Ottawa, Ont 


Chief Asst., Phys. Met. Div 


there is incentive to improve the ladle treatment of iron 
from both the cost and production viewpoints 
Reduction of the sulphur content of gray iron by 
means of a ladle treatment has been investigated. The 
treatment consisted of making controlled additions of 
caustic soda, soda ash, calcium carbide, calcium cya 
nide, or lime to the tap stream or ladle and comparing 
the amount of sulphur removed by each addition. The 
effect of the ladle treatments on the mechanical prop 
erties, nitrogen contents,® and metallographic struc 
tures of a series of gray iron melts was also examined 
A double ladle treatment was used and all the other 
test conditions were intended to simulate the normal 
practice in the production of gray iron castings. 


Results of the study show: 


1. Under the test conditions imposed, there was a linear 








increase in per cent sulphur reduction with increasing 
addition, 15 to 40 Ib/ton, of caustic soda, soda ash, DOUBLE LADLE DESULPHURIZATION 
calcium carbide, lime or calcium cyanamide to the tap t | 





stream. 


g 


2. Desulphurization with calcium cyanamide is more 
effective when the iron is tapped directly onto the 
cyanamide than when the addition is made to the 
stream. 


$ 


8 


3. The nitrogen level of electric furnace iron, treated 
with caustic soda, soda ash, calcium carbide, or lime 
tends to be maintained at the original level, or is 
lowered during the ladle treatment. The nitrogen con 
tent of heats desulphurized with ladle additions of 
calcium cyanamide tends to increase to 0.020-0.023 
per cent regardless of the initial nitrogen content of 
the heat. The final nitrogen content of heats treated 
with caustic soda, soda ash, calcium carbide, or lime 
was of the order of 0.008 per cent. 
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PERCENT SULPHUR REDUCTION 
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5 ® as a 
POUNDS / TON LADLE ADDITION 


4. Ladle treatment with the larger addition of caustic Fig. 1 . . Linear relationships in desulphurization. 
soda or soda ash resulted in loss of silicon from the bath. 


5. The mechanical properties of heats treated with 40 
Ib/ton of caustic soda, soda ash, or calcium carbide 
were not significantly changed by the ladle treatment. 
rhe tensile strength of heats treated with 40 Ib/ton of 
lime or with additions of 20 or 30 Ib/ton of calcium DESULPHURIZATION WITH CaCN, 
cyanamide was increased. 





8 


A direct-are electric furnace was used for melting. 
Heats of 450 lb were prepared from construction scrap 
and electrode graphite to give a target analysis of: C, 
3.50 per cent; Mn, 0.50; Si, 2.00; S, 0.10; and P, 0.02. 
Graphite was charged before meltdown, and additions 
of elemental sulphur, ferrosilicon, and | lb of ferro 
manganese were made to the bath 15 minutes before 
tapping. The melt time and tap adjustments were kept 
constant within narrow limits, and power consumption 
varied between 180 kwh and 200 kwh per 450-Ib heat. 

The bath was superheated to 1550 +15 C before 
pouring. It was immediately slagged off and then al 
lowed to cool to 1500 + 15 C before tapping into an 
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acid-lined lip pour ladle. 
Phe required addition of desulphurizing compound Fig. 2 . . For more effect add CaCN, to ladle bottom 


Table 1. . Sulphur Reduction Obtained with Additions of 15-40 Ib/ton of Compound 
(initial Sulphur Content = 0.1%) 





Sulphur Na»CO; Sulphur Cat: Y Sulphur CaO Sulphur CaCNn, Sulphur 
Reduction Addition, Reduction Addition, Reduction Addition, Reduction Addition, Reduction 
after 5 min Ib / ton after 5 min Ib ‘ton after 5 min Ib ‘ton after 5 min Ib ton after 5 min 


40 15 42 10 17 15 A 10 17 
47 15 33 15 15 15 8 10 18 


57 15 43 15 29 20 17 15 22 
56 15 17 20 25 20 10 15 22 
56 15 37 20 33 20 10 20 13 


64 20 4! 25 33 25 i. 13 
54 20 48 25 26 25 10 2 22 
66 20 40 40 44 40 25 y 2! 


61 20 46 40 40 18 


8! 20 54 40 40 13 
73 25 61 40 30 
74 25 37 40 47 
73 25 55 40 19 
70 40 69 

40 71 

40 50 
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jas made to the stream in 14-1b lots, except for one 
series of tests in which it was put in the bottom of the 
ladle before pouring. After tapping, the iron and slag 
were hand-stirred for three minutes so that the slag 
would melt and spread over the metal surface. The 
iron was then poured into a teapot-type ladle, from a 
height of five feet. The metal and slag were allowed to 
remain undisturbed in this second ladle for two min 
utes, after which the iron was cast into keel blocks and 
pig molds, 

Samples for chemical analysis were taken immedi 
ately before tapping and from the first ladle after hold 
ing three minutes. A third sample was taken at the same 
time the keel blocks were poured (five minutes after 
tapping). All the samples were cast in dry-sand bar 
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NITROGEN CONTENT AFTER LADLE DE SULPHURIZATION 
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Fig. 3. . N.-CaCNy, relationship for ladle additions. 





T 


@ WITROGEN CONTENT BEFORE LADLE DESULPHURIZATION 
© NITROGEN CONTENT AFTER LADLE DESULPHURIZATION 
oe ARITHMETIC MEAN Of FINAL NITROGEN DETERMINATIONS 


| 


2 Sx Ie EONS 
Po a 


‘ 


o . ° 


‘ 





EE 4 4 4 
‘5 20 25 ~ 4 


L8S/TON LADLE ADDITION 


Fig. 4. . Nitrogen increase is same for stream additions. 





[NITROGEN LEVELS iN IRON HEATS ‘AFTER | 


DESULPHURIZING (40 .85/ TON ADDITION ) 


@ NITROGEN CONTENT BEFORE LADLE DESULPHURIZATION 
NITROGEN CONTENT AFTER LAOLE DESULPHURIZATION 
ARITHMETIC MEAN Of FINAL NITROGEN CONTENTS 
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Fig. 5 . . Effects of 40 Ib/ton additions on nitrogen. 
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molds | x | x 6 in. Chemical analyses were made on 
drillings from these test bars, and check analyses were 
occasionally made on the keel blocks and pig metal 
lemperatures were measured by use of an immersion 
Pt-Pt 13 per cent Rh thermocouple connected to a 
recorder. 

To test the effect of ladle treatment on mechanical 
properties, keel blocks cast before and after ladle treat 
ment were required, Accordingly, for a series of melts, 
the bath was preheated and tapped at 1500 C as de 
scribed. The first 60 Ib of metal was poured into a hand 
ladle, allowed to cool to 1325 C, and then was cast into 
the standard keel block. Simultaneously, the remaining 
metal was tapped, given a ladle desulphurizing treat 
ment, and then cast into keel blocks at 1325 C. It was 
found that by controlling the superheat and tapping 
temperatures at 1550 C and 1500 C respectively, a cast 
ing temperature of 1325 C (+5 C) resulted after the 
five-minute reaction period. 

Four chemical analyses for sulphur content wer 
made from each of these heats. These samples were ob 
tained from the furnace immediately before tapping, 
from a test bar poured with the initial keel block, from 
a ladle sample taken after $ minutes, and from a test 
bar poured with the final keel blocks. 

Analysis for carbon, manganese, silicon, sulphur, and 
phosphorus was made on the furnace sample and on 
the final test bar from each heat. Nitrogen determina 
tions were made, using a modified Kjeldahl wet method 
and the Nessler colorimetric procedure, on heats before 
and after desulphurization with calcium cyanamide. 
Nitrogen analyses were also obtained on a series of 
heats desulphurized with 40 Ib/ton of each of the other 
compounds. 

Eighty heats were made for the desulphurization pro 
gram reported here, The per cent reduction of sulphur 
was obtained for additions of 15 to 40 pounds per ton 
of each of the compounds added to the tap stream, and 
the results are shown in Table 1. Equations for the best 
fitting straight lines were computed using standard re 
gression methods. It was found that in every case the 
resulting linear relationships accounted for most of the 
total variation. Very little improvement, if any, would 
be obtained by postulating a more complex type of 
relationship. Figure | illustrates the linear increase in 
per cent sulphur reduction obtained by varying stream 
additions of caustic soda, soda ash, calcium carbide, 
calcium cyanamide, or lime. 

Additions of caustic soda (flakes) or of soda ash to the 
stream resulted in vigorous reactions accompanied by a 
boil and a very thin slag. Numerous pin points of yel 
low sodium flame were observed at the slag surface, 
especially for the first three minutes of the reaction 
There was an evolution of acrid white fume which was 
removed by a fan located above the ladle pit. This thin 
slag was difficult to control in the teapot ladle. After 
cooling, the slag was chocolate brown in color and 
could be separated from the solidified pig metal. The 
slag resulting from additions of caustic soda had a tend 
ency to deliquesce and become wet and tarlike after a 
few hours’ exposure to the air. 

Calcium carbide reacted quietly with the iron, form 
ing a dry “popcorn” slag which was easily controlled 
during pouring. 

Lime, when added to the tap stream, remained as a 





Fig. 8 . . Same as Fig. 6 except etched in 2% nital. 


Table 2. . Sulphur Reduction Obtained with Additions of 10-40 
lb/ton of CaCNe 


(Initial Sulphur Content = 0.1%) 





CaCN, added as one lot at 
the bottom of the ladle 
before tapping 
Jo & Reduction 
after 5 min 


CaCNe added in '/ Ib 
lots to the tap stream 


Addition, YJ S Reduction Addition, 
Ib ‘ton after 5 min Ib ton 


10 17 10 9 
10 18 10 36 


15 22 15 25 
15 22 20 33 


20 13 25 36 
20 13 40 4) 
25 22 40 35 
25 21 


40 35 
40 35 
40 35 





powder on the surface of the iron in the ladle. Some loss 
of the fine powder occurred when the ladle was stirred 
The metal remained quiet and the powdery lime slag 
was easily held back during pouring 

Table 2 shows a comparison of sulphur reductions 
obtained when calcium cyanamide was added to the 
tap stream and when it was placed in one lot at the 


, 


bottom of the ladle before tapping. Figure 2 illustrates 


Fig. 9. . Same as Fig. 7 except etched in 2% nital, 


that the per cent sulphur reduction varies linearly with 
increasing additions of calcium cyanamide added by 
the two methods, and also shows the change in desul 
phurizing efhciency which can be obtained by changing 
the method of addition 

Calcium cyanamide additions to the stream or ladle 
produced a boil, that, while not as vigorous initially as 
that obtained with caustic soda, generated a large vol 
ume of gas. It continued longer than the boil resulting 
from the addition of caustic soda ash. The slag formed 
a crust about six inches above the surface of the molten 
iron in the ladle. With smaller additions of calcium 
cyanamide, a “popcorn” slag formed on the iron sur 
lace. Gas evolution was still taking place five minutes 
alter additions of 40 |b/ton of calcium cyanamide, This 
resulted in gassy castings. However, sound castings were 
poured after additions of 20 or $0 Ib/ton of calcium 
cyanamide using both methods of addition. The slag 
resulting from calcium cyanamide additions was easily 
held back in the ladle during pouring 

Figures 3 and 4 show the results of nitrogen deter 
minations made before and alter desulphurizing with 
calcium cyanamide using both methods of addition 
Che graphs illustrate the tendency of the final nitrogen 
content to stabilize at 0.020-0.023 per cent regardless of 
the initial nitrogen content. Figure 5 shows nitrogen 
results obtained before and after desulphurizing with 
additions of 40 Ib/ton of the five compounds tested 
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The final nitrogen contents of heats desulphurized 
with compounds other than cyanamide remained at 
their initial levels or were lowered, The lines in Fig. 5 
illustrate the difference in final nitrogen levels ob- 
tained after additions of 40 Ib/ton of each compound. 

Mechanical test results obtained on |-in. keel block 
legs cast at 1825 C before, and after desulphurization 
with additions of 40 lb/ton, are shown in Table 3. All 
the keel blocks desulphurized with 40 Ib/ton calcium 
cyanamide were gassy, hence no mechanical test results 
were obtained for iron treated with 40 Ib/ton of this 
compound, Test bars desulphurized with 20 and 50 
Ib/ton of calcium cyanamide were obtained and these 
results are shown in Table 4. An increase in tensile 
strength was observed in heats desulphurized with 40 
Ib/ton lime or 20-30 Ib/ton of calcium cyanamide. No 
increase in tensile strength was observed in heats de 
sulphurized with 40 Ib/ton of calcium carbide, caustic 
soda, or soda ash, 

Table 5 shows the per cent silicon reduction which 
occurred in heats desulphurized with 15-40-Ib additions 
of caustic soda or soda ash. Reductions up to 30 per cent 
of the initial silicon content of the iron were observed. 
No effect was observed with the other compounds 
tested, 

Metallographic examination of test bars before and 
after desulphurization with 40 Ib/ton of each com 
pound showed that the graphite flakes, after treatment, 
were more randomly distributed, were usually larger, 
and had a tendency to be bent or curled, Figures 6 and 
7 illustrate this appearance in a melt desulphurized 
with 40 Ib/ton of lime. Figures 8 and 9 show the same 
specimens alter etching. The micro-structures of all the 
samples consisted of graphite flakes and fine pearlite 


Table 3... Mechanical Properties of |-in. Keel Block Sections 
Before and After Desulphurization with 40 Ib/ton of Compound 





Carbon Equivalent 
Before After 
Treat- Treat- 
ment ment 


4.29 435 CaO 17000 19600 
16200 19800 
17500 19600 
33600 38200 
33800 37400 
34900 37800 
41200 44200 
40600 45800 
40600 44100 


Desuviph. “°U.T.S. Before *U.T.S. After Heat 
Compound Desuiphurization, Desulphurization, No. 
added psi. psi. 


33800 31900 
31700 31300 
32800 31800 
30700 36900 
31500 36300 
31200 36800 


29000 26400 
27600 25500 
27800 25600 
36750 35700 
40000 35500 
40000 34500 


25400 27800 
4.2) 4.15  WNoOQH 23300 27000 
23800 26900 
31400 31400 
3.75 3.65 NoOH 33000 30700 
32700 31700 





*Triplicate results obtained by breaking sets of three bars. 
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Caustic soda and soda ash were the most effective de 
sulphurizers under the test conditions. The slopes of 
the lines (Fig. 1) obtained by plotting per cent sulphur 
reduction vs. lb/ton addition, were identical for the 
two sodium compounds. The slopes (Fig. | and 2) of all 
the other agents varied; that of calcium carbide was 
nearly as steep as the sodium compounds. Calcium cat 
bide, however, was not as effective a desulphurizer as 
caustic soda or soda ash under test conditions. Desul 
phurization was more effective when calcium cyana 
mide was placed directly in the bottom of the ladle 
than when it was added to the tap.stream 

Caustic soda produced objectionable fumes, a very 
thin slag, and a ladle reaction vigorous enough to eject 
a small ammount of slag from the ladle. Use of soda ash 
gave somewhat lower desulphurization results and 
again produced a very thin slag. The thin slags are 
satisfactory where slagging off is carried out continu 
ously, but are less satisfactory in ordinary casting 


practice where the slag is held back by the ladle spout 


The tendency of caustic slags to pick up moisture at 
room temperature is also objectionable. 

Use of lime resulted in loss of fine powder when the 
bath was stirred, and did not give optimum desulphur 
ization in the ladle. To prove this, one heat of iron was 


Table 4.. Mechanical Properties of |-in. Keel Block Sections 
Before and After Desulphurization with Calcium Cyanamide 





Carbon Equivalent 


Addition, U.T.S. Before U.T.S. After 
Before 


Ib/ton Desulphurization, Desulphurization, 
Troet- “  CaCNy, psi psi 

ment 7 

17900 20600 

4.22 17000 20500 
17100 20200 
27700 31200 
26600 30000 
26900 30500 


34000 38300 

3.90 20 35600 37600 

34400 39000 

29300 35300 

4.13 4.11 30 28200 35800 
28100 36200 





* Additions of calcium cyanamide made to the tap stream 
Additions of calcium cyanamide made in one lot at the bottom of the ladle 


Table 5. Silicon Reduction Occurring with NaOH or NaxCOs 
for Ladle Desulphurization 





NoOH %& Si Reduction, Heat Na»CO,; % Si Reduction, Heot 
ib/ton 5-min Ladle Test No Ib/ton 5-min Ladle Test No. _ 


15 6.2 402 15 8.9 400 
15 9.6 467 15 4.0 437 


20 11.8 403 15 439 
20 9.2 436 15 48) 
20 10.3 466 15 482 


25 28.0 387 20 430 
25 9.2 425 20 44) 
25 8.7 465 20 470 


30 87 433 20 483 


40 20 
40 434 25 
40 449 25 
40 486 25 
40 40 
40 40 

40 

40 








desulphurized by injecting 24 lb /ton of lime beneath 
the metal bath in a stream of argon. This increased the 


sulphur reduction from 15 per cent, obtained by ladle 


addition, to 47 per cent, indicating the benefit of thor 
ough mixing and intimate contact. 

Calcium carbide behaved well as a ladle addition 
rhe reaction was quiet, the sulphur reduction predict 
able, and the “popcorn” slag easily retained in the ladle 
during pouring. No increase of the carbon content ol 
the bath resulted when this compound was used for de 
sulphurization. 

Calcium cyanamide ladle treatments produced sound 
castings where the ladle addition did not exceed 30 
lb/ton. This compound also behaved well in the ladle, 
producing a vigorous but controllable evolution of gas 
The slag which formed after tapping insulated the bath 
by forming a crust about six inches above the metal 
Stirring this crust into the metal helped complete the 
reaction and stop the evolution of gas so that sound 
castings could be poured. 

Comparison of the per cent desulphurization ob 
tained after 3 minutes and after 5 minutes of ladle re 
action indicated that the reaction with caustic soda and 
soda ash was complete after 3 minutes of hand-stirring, 
whereas a slight increase in desulphurization was ob 
tained by reladling the lime, calcium carbide, or cal 
cium cyanamide mixture 

Ihe results of the nitrogen determinations indicate 


that when calcium cyanamide is used, a final nitrogen 


level of 0.020-0.023 per cent can be expected under the 
test conditions. This nitrogen level was significantly 
higher than nitrogen contents of the order of 0.010 
per cent, obtained after treatment with the other com 
pounds, There was a tendency for the boil produced by 
soda ash and caustic soda to lower the initial nitrogen 


content during the ladle treatment 
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Finalize Pangborn Educational Scholarships 


Deed of grant and a plan for 
awarding more than a_ hundred 
scholarships of $500 each were set 
up recently when Pangborn Corp 
officials headed by the founders of 
the firm, Thomas W. Pangborn, 
president, and John C. Pangborn, 
first vice-president, and a delegation 
of officials of the American Foundry- 
men’s Society led by President Frank 
J. Dost, president, Sterling Foundry 
Co., Wellington, Ohio, met in the 
corporation ofhces in Hagerstown, 
Md. Established a year ago and an 
nounced at the 1954 AFS Conven 
tion by the then president of the 
Society, Collins L. Carter, Albion 
Malleable Iron Co., Albion, Mich., 
the grant of $50,000 was made orig 
inally with the stipulation that the 
benefits were to be made available to 
castings industry through the chap 
ters of AFS. 

Under the plan announced by 
Thomas Pangborn, ten young men 
will be selected annually by the 
Society's Board of Awards from 
the nominations made of worthy 
high school graduates by the 42 
chapters of AFS. 
scholarships with a value of $500 each to be applied 


The ten selected will be awarded 


as tuition in any technical school offering foundry 


instruction. No chapter in any one region of the 


Planning Pangborn Scholarship details recently were, front row, left to right 
Wm. W. Maloney, AFS general manager, Des Plaines, Ill.; Bruce L. Simpson, 
president, National Engineering Co., Chicago, AFS vice-president; Thomas W 
Pangborn, president, Pangborn Corp., Hagerstown, Md.; John C. Pangborn, 
first vice-president, Pangborn Corp.; P. J. Potter, vice-president, Pangborn 
Corp. Back row, left to right, are: Lloyd L. Stouffer, secretary and treasurer, 
Pangborn Corp.; Thomas Kaveny, Jr., president, Herman Pneumatic Machine 
Co., Pittsburgh, AFS director; Victor F. Stine, vice-president, Pangborn Corp.; 
Frank J. Dost, president, Sterling Foundry Co., Wellington, Ohio, AFS president; 
Collins lL. Carter, president, Albion Maileable Iron Co., Albion, Mich., immediate 
past president of AFS. 


Society will be allowed more than one scholarship 
until all chapters in that region have participated 
successtully, except those chapters which make no 


nominations 
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AFS Apprentice Contest 


Winners Announced 


we Outstanding feature of this year’s Annual American 

Foundrymen’s Society Apprentice Contest was the captur 
ing of two first places by the Caterpillar Tractor Co,, Peoria 
Il, These winners were William |. Cook in the Metal Pat 
tern Division and Frederick 8. Moran in the Gray Iron 
Molding Division 

Mr, Cook entered the four-year Metal Patternmaker’s Ap 
prentice Course on July 11, 1951, He received his diploma 
at the graduation dinner on May 9, 1955. He attened a 
Peoria grade school and graduated from Woodruff High 
School in June 1951, While in high school he majored in 
Industrial Arts. 

Mr. Moran was born in Augusta Springs, Va., and at 
tended grade school in Augusta Springs and high school in 
Craigsville, Va. He served two years, eight months in the 
U, S, Army Engineers as a bridge builder during World 
War II. Before entering the four-year Foundryman’s Appren 
tice Course on June 11, 1951, he worked as a chipper in the 
Cleaning room. He also received his diploma at the gradua 
tion dinner, May 9 

In the Steel Division, Richard IT. Bernier, Maynard 
Electric Steel Castings Co,, Milwaukee, who placed third in 
last year’s judging, placed first this year. Donald Tetzlaff, 
AllisChalmers Mfg. Co., Milwaukee, was a winner again in 
the Non-Ferrous Molding Division this year. 

The thirtysecond annual AFS Apprentice Contest met 
with its usual outstanding record for competition. This year 
showed the participation of 14 local chapters, 127 compan 
ies and a total of 365 entries, 106 of which reached the final 
judging at the Navy Pier Branch of the University of Illinois, 
Chicago, on April 22. 

Chapters which sponsored entries included: Canton, Cen 
tral Ohio, Detroit, Eastern Canada, Michiana, Northern 
Illinois & Southern Wisconsin, Northeastern Ohio, Quad 
City, Saginaw Valley, St. Louis, Southern California, Twin 
City, Washington and Wisconsin. 

First place winners in each of the five divisions received 
$100 and transportation to the Houston Convention, wher¢ 
their prizes were presented by AFS President Frank | 
Dost at the Annual Business Meeting. Second and third 
place winners received $50 and $25, respectively. Results of 
the national judging are listed below: 


First Place Winners 


Wood Pattern: Gene Boll, Central Pattern Co., St. Louis, 
Metal Pattern: William J]. Cook, Caterpillar Tractor Co., 
Peoria, Ull.; Gray Iron Molding: Frederick S$. Moran, Cater 
pillar Tractor Co,, Peoria, IL; Steel Molding: Richard 'T. 
Bernier, Maynard Electric Steel Castings Co., Milwaukee; 
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Vincent J. Veneziano 
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Ernest L. Slate 
Metal Pattern 





Dave Sullivan 
Wood Pattern 


Stanley Stobierski 
Metal Pattern 





Non-Ferrous Molding: Chester Boecrama, Noren Pattern adelphia; Non-Ferrous Molding: Donald Tetzlatt Allis 
Manufacturing Co., Fruitport, Mich Chalmers Manufacturing Co., Milwaukee 

Competition of this national contest was open to all ap 

Second Place Winners prentices, trainees and learners with not more than four 


years’ total experience in the molding trade or those with 


Wood Pattern: Vincent |. Veneziano, Model Pattern Co. (M 
B. M. Foundry, Inc.) Cleveland; Metal Pattern: Ernest 1 
Slate, Annex Pattern Works, Inc., Cleveland; Gray Jron 
Molding: Stanley R. Varr, Brown & Sharpe Manufacturing 
Co., Providence, R. 1.: Steel Molding: Albert Meier, Atlas 
Foundry & Machine Co., Tacoma, Wash.; Non-Ferrous Mold 
ing: Oswald Keller, Nordberg Manufacturing Co., Milwau 
kee, Wisconsin 


not more than five years’ total experience in pattern making 
Members of the AFS Apprentice Contest Committes which 
handled the details of the contest were: Chairman, Proltessor 
R. W. Schroeder, Foundry and Pattern Design Dept., Univer 
sity of Illinois, Navy Pier Branch, Chicago; Vice-Chairman 
George E. Garvey, City Pattern & Foundry Co., South Bend 
Ind.; Secretary, A. B. Sinnett, educational director, Amet 
ican Foundrymen’'s Society, Des Plaines, UL; F. W. Burg 
Third Place Winners dorfer, Missouri Pattern Works, St. Louis; D. F. Lane, Na 
tional Foremen's Institute, New York; Ralph M. Lightcap 
Wood Pattern: Dave Sullivan, Pacific Car & Foundry Co Rupp Pattern Co., Rockford, Il; W. R. Manske, American 
Renton, Wash Metal Pattern: Stanley Stobierski, Cove Manganese Steel Div American Brake Shoe Co., Denver 
Pattern Works, Inc., Cleveland: Gray Jron Molding: Harold Colo.; Edward |]. McAfee, Puget Sound Naval Shipyard 
Saunders, Jolin ‘I Hepburn, Ltd., Toronto, Ontario, Can Bremerton, Wash. V. ¢ Reid, City Pattern Foundry & 
ada; Steel Molding Joseph | Zohil, Dodge Steel Co., Phil Machine Co.. Detroit. and G. Ewing Tait, Dominion Engi 
neering Works, Lad Montreal, Qu 

a 4 p bec, Canada 
First Prize Winners The master pattern for the molding 
division of the contest was mac 
through the courtesy of AFS National 


Director G. Ewing Lait, manager ol 





foundries, Dominion Engineering 

Works, Ltd., Montreal, Canada. Twen 

ty duplicate aluminum patterns were 

produced from the master by the plaster 

mold process at the plant of the Accu 

ite Match Plate Co., Chicago. Muscel 

laneous cleaning and finishing of the 

patterns was done by students at the 

; University of Illinois, Navy Prer Branch 

Frederick S$. Moran Richard T. Bernier Chester Boersma through the courtesy of Prof, Roy 
Gray Iron Molding Steel Molding Non-ferrous Molding Schroede 


Contest Judges 


Second Prize Winners Judging ol this veaTt s conte t 


was handled by \. B. DiGurolame 
American Brake Shoe Go.; ©. G. Mat 
Greenlee Foundry Co.; A. C. Den Bre 
yon Nickel Straight Foundry Co.; bri 


bk. Schwantes, International Harvester 





Co., J]. C. Schrader, Precision Aluminum 
Foundry; Paul A. Schroeder, Kensing 
ton Steel Co.; Sam Eeluscheck, Burn 
side Steel Foundry; Edward Gricu 
Link Belt Co Joseph | Schallerer, Cal 


: Py “; ci umet Pattern Works, Ine Robert 

, = Wendt, Industrial Pattern Works & 

Stanley R. Varr Albert Meier Oswald Keller Mig. Co., Inc; A. Zervenka, ABC Pat 
Gray Iron Molding Steel Molding Non-ferrous Molding tern & Foundry Co.; H. K. Swanson 


Swanson Pattern & Model Works; | 
MacDonald, Pettibone-Mulliken Corp 


Third Prize Winners ind R. L. Olson, Englewood Pattern 
. Model Works Various (rates neces 


sary for shipment of the molding pat 





terns were provided by National Di 


rector (¢ \ Nass, vice-president of 

> ; Beardsley & Piper Div. Pettibone Mul 
“ liken Corp., Chicago 

‘ f ‘ The AFS Apprentice Contest Com 

mittee is selecting drawings for molding 


and patternmaking projects for the 
1956 contest. Anyone desiring to pro 
pose projects should send drawings to 
\. B. Sinnett, Educational Director 


Harold Saunders Joseph J. Zohil Donald Tetzlaff American Foundrymen’s Society, Golf 
Gray Iron Molding Steel Molding Non-ferrous Molding and Wolf Roads, Des Plaines, Il 
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W. L. Leopold E. J. Metzger 


C. J. Egetter 


Non-Ferrous Founders Hold Annual Meeting 


Hereerr F. Scosi 


M ETAL SHORTAGES, Cost systems, group insurance, and 

group research, along with election of ofhcers and 
directors, highlighted the 12th annual meeting of the 
Non-Ferrous Founders’ Society in Chicago, May 21. 
Honored at a dinner, in addition to the incoming ofh 
cers and directors, were members of the original board 
of directors. 

Activities of N.F.F.S. were brought out in the annual 
reports of board members who reviewed the past year’s 
work at the request of H. A. White, Smeeth-Harwood 
Co., Chicago, president of the society. Members of the 
organization can benefit from the insurance program 
in two ways, Robert Langsenkamp, Langsenkamp 
Wheeler Brass Works, Inc., Indianapolis, Ind., said in 
his report: (1) by joining in the insurance plan which 
has been especially designed to serve the needs of non 
ferrous foundrymen, and (2) by taking advantage of 
free insurance counselling service available even 
though the foundry has already adopted some other 
form of group insurance. 

William L, Leopold, Northern Bronze Corp., Phila 
delphia, later in the day elected president of N.F.F.S. 
for the coming year, reported that 16 members had been 
added during the past year and that they along with 
the rest of the members were profiting from the society's 
industry surveys, cost program, insurance program, and 
work of the Washington Contacts Committee, 

Cost manual for non-ferrous foundries was revised 
in June 1954, E. J. Metzger, Multi-Cast Corp., Wau 
seon, Ohio, incoming first vice-president stated, in re 
viewing cost activities. He urged staging of cost clinics 
using information contained in the manuals. W. A. 
Glunu, Gluntz Brass & Aluminum Foundry Co., Cleve 
land, pointed out the importance of knowing costs ac- 
curately under normal times as well as under price 
controls, and indicated that the society was considering 
developing a cost consulting service. 

Reporting on goveri.ment operations, James W. 
Wolfe, executive secretary, looked into the future and 
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Editor 


foresaw standby controls on prices and materials. He 
reviewed the N.F.F.S. stand on exports and scrap and 
pointed out that exports should be cut to bring about 
the traditional price relationships between primary 
ingot, secondary ingot, and scrap. The question of di 
rect, continued competition between government and 
commercial foundries is to be considered further, ac 
cording to vote of meeting attendants. 

Mr. White reviewed discussions regarding a proposed 
product development experimental foundry and re 
ported that these were to be continued for another six 
months with the idea of developing a concrete proposal 
for its establishment. 

Speaking at luncheon, E. C. Hoenicke, Foundry Div 
Eaton Mig. Co., Detroit, said that castings valued at 
$140 billion will be produced in the next 20 years 
provided foundries continue to develop new processes 
and techniques, Greatest resource of the industry, how 
ever, he pointed out, is the quality of its manpower. He 
cited the work of the Foundry Educational Foundation 
in developing foundrymen for the future, and urged 
the support of all foundrymen for the Foundation pro 
gram. 

Volume of group research has about doubled in the 
past 10 years, David C. Minton, Jr., Battelle Memorial 
Institute, Columbus, Ohio, stated in outlining a case 
for group research. Such research today amounts to 
about $20 million annually. He portrayed the advan 
tages of group research by reviewing the advances in 
high alloy castings made by the members of the Alloy 
Casting Institute which developed out of the Alloy 
Casting Research Institute. These include development 
of better alloys, standardization of test methods, and 
writing of specifications. In concluding his address, Mr 
Minton gave as the objective of group research ‘to 
make more money for the companies participating in 
research.” 

Future for brass and bronze foundrymen is bright 
continued on page 131 . 





Vacuum solidification test previously limited to estimate 
has been refined to give measure of dissolved gas 


Quick Test for Melt Quality 


Measures Gas Content 


H. RosenrHat Metallurgist, Pitman-Dunn Labovatories 
Frankford Arsenal, Philade Iphia 


S. Lipson Metallurgist, Pitman-Dunn Laboratories 


@ An early reference to a vacuum solidification test is 
to be found in a 1929 paper by Budgen.' His use of the 
test was purely qualitative. He demonstrated that a 
gassed metal will form large voids and substantially gas 
free metal small voids when subjected to vacuum solidi 
fication: The explanation is that precipitated gas will 
be expanded into large voids by vacuum solidification 
Voids caused by unfed volumetric shrinkage in a gas-free 
melt are not affected by vacuum solidification and are 
revealed as small scattered voids of the same size as are 
found in samples solidified at atmospheric pressure. 
\ more recent reference to a vacuum solidification 
test is in a 1945 paper by Baker.* Here also the test is 
purely qualitative. The test is used to prove that mag 
nesium alloys are free of gas alter certain experimental 
steps. Baker also proves the presence of gas in instances 
where he has deliberately gassed the metal beforehand. 
The value of the reduced pressure test even on a 
qualitative basis has been gaining increased recognition 
and is apparently being used to a significant extent in 
Great Britain. Research in this field has been in prog 
ress at the laboratory of the British Non-Ferrous Met 
als Research Association.** This work has resulted in 
the development of a gas content tester which is being 
marketed commercially. This apparatus has a means 
for conveniently solidifying an aluminum sample un 
der controlled reduced pressure. The gas content of the 46 ue He 25 uM Hg 
sample is qualitatively determined by examining the 
appearance of the surface of the sample. A puffed sur Fig. 1 . . Solidification pressure effects on aluminum alloy 
face is indicative of high gas content and a depressed No. 85; mold, 1100 F; metal, 1250 F; 3/5 size 
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surface of the relative freedom from gas contamination. 

In the past year or two, the same type of instrument 
has been offered on the U.S. market by several Ameri- 
can companies. It should be noted, however, that the 
technique associated with all these commercial instru- 
ments is a qualitative evaluation of gas content. 

Ohira and Kondic® have described a quantitative gas 
test which makes use of the density measurement of a 
well-fed atmospherically-solidified test piece as a basis 
for calculation of the gas content, It is believed that this 
test does not lend itself particularly to foundry control 
applications because of: (1) the time consuming nature 
of the density measurement which is made to an accu 
racy of + 0.005 gm/ce and (2) the complicating effect 
of composition on density as discussed later 

Reduced pressure solidification, however, serves to 
magnify the effect of dissolved gas on the density of the 
test sample and in this way reduces the accuracy re 
quired of the density measurement. With this relaxa 
tion in the accuracy required for the density determina 
tion, it becomes possible to speed the density test so 
that quantitative foundry control of the gas content of 
aluminum alloy melts is practical. This has also been 
facilitated by the development of an apparatus for 
rapid measurement of density. 


Apparatus, Figure 2 illustrates the apparatus re 
quired for the test. The principal parts, as shown in the 
schematic diagram, are a vacuum pump, surge tank, 
manostat and test chamber. 

The vacuum pump is a small laboratory mechanical 
pump having a capacity in the order of 10 clm, Capac 
ity of the pump is not important; it is used mainly to 
evacuate the surge tank between tests. The surge tank 
evacuates the chamber, 

Any desired reduced pressure in the surge tank is 
obtained by appropriately setting the manostat, which 
controls by a relay the operation of the vacuum pump. 
Chis simple mercury-type manostat is adjustable to va 
rious positions corresponding to different pressures as 
indicated on an attached scale. 

The reduced pressure chamber in which the sample 
is frozen is a glass vacuum desiccator, The line connect- 
ing the chamber with the surge tank has a fast-opening 
valve so that the pressure in the chamber can be 
dropped in less than five seconds. 


Operation, A test run by following this sequence: 

1. Adjust the temperature of the melt to 1300 F. 

2. Partially immerse the specimen cup in the melt. 
This is done with the mouth end of the cup placed 
sufhciently above the melt surface so that no metal is 
permitted to enter until the cup has become sufficiently 
preheated. The cup is then removed from the preheat 
ing spot and submerged to take the sample. 

3. Place sample into the test chamber. 

1. Close the chamber and open the valve connecting 
the chamber with the surge tank which has been pre- 
viously evacuated to a given setting of the manostat. 

5. Give the sample ingot time to solidify at the re 
duced pressure, (The pressure selected in this experi 
mental work was approximately 14 of an atmosphere). 

6. Measure the density of the ingot. 

7. By comparison with the standard density of a gas- 
free ingot, compute the volume of gas in the ingot. 
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Density Measurement. The density of the sample 
ingots was measured by means of a gravitometer de 
veloped for this specific application.® This apparatus 
permits determination of the density of aluminum sam 
ples within 30 seconds. The apparatus consists of a 
cylinder which contains two immiscible liquids, the 
lighter liquid floated above the heavier liquid. Mercury 
and ethyl alcohol were used in this case. A specimen 
submerged in the alcohol will float upon the surface 
of the mercury. The density of the specimen is calcu 
lated from the relative displacements occurring in each 
liquid. The reproducibility of this instrument was 
found to be better than + 0.02 gm /cc when measuring 
the aluminum sample ingots obtained with the reduced 
pressure test. 

This gravitometer was developed to satisfy the need 
for rapid density measurement required for production 
control applications. Although the conventional tech 
nique of weighings in air and liquid is inherently a 
more sensitive method for measuring density, the na 
ture of the reduced-pressure test specimen is such that 
the potential accuracy of the method cannot be realized 
The surface of these specimens frequently contains 
pores or openings which connect with internal voids 
caused by gas precipitating during solidification. Seep 
age of the liquid into these voids makes the determi 
nation of the balance point difhcult. While the sam« 
seepage occurs in the gravitometer apparatus, the ra 
pidity of the test tends to reduce the error attributable 
to this source. 


MANOSTAT 
3) 
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GAGE 
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(40 GALLON) 
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Fig. 2 . . Diagram of reduced pressure test apparatus. 





Calculation of Gas Content. The volume of gas in 
the sample ingots is calculated from the measured densi 
ty of the sample and the standard density of a gas-free 
ingot. The derivation of the formula follows: 


Let D Density of sample ingot 
Dy = Density of gas free ingot 
weight 
D B 
volume 


1 volume volume (metal) volume (gas) 


D ~~ weight weight (metal) weight (gas) 





Since the weight of the gas can be neglected, 
volume (metal) volume (gas) 


weight (metal) weight (metal) 


volume (gas) 
weight (metal) 


l 
cc gas per 100 g metal 100 
ot , ) 


Since the gas which formed the voids in the sample 
was precipitated at 90 mm Hg and at the freezing tem 
perature of the alloy (521 C), the volume of gas at 
standard conditions of pressure and temperature (STP) 
must be corrected in accordance with Boyle’s and 
Charles’ laws. 


QQ 273 
(measured volume) 


volume (STP) - —e 
760 704 


volume (STP) 0.0408 & (measured volume) 


cc gas per 100 gm metal (STP) 1.08 D 
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Fig. 3. . Graph of data used to calibrate test. 


Solidification Pressure. Consideration was given to 
the effect of the geometry of the sampling cup on the 
retention of gas within the sample. The ratio of free 
surface area to the volume of the sample should have 
an important bearing on the gas loss which occurs. The 
thin, drawn-steel cup which was adopted for this work 
was one whose length was approximately three times 
the inside diameter (74% in.). Sectioned specimens made 
in this cup are shown in Fig. 6. 

The selection of a solidification pressure for the test 
is related to the sensitivity required. With lower pres 
sures the volume of gas lost from the sample is in 


creased. The mechanism by which some of the gas con 
tained in the sample is lost in the course of the test ts 
discussed later. When the reduced-pressure test is em 
ployed on a qualitative basis for low gas content alumi 
num, it is necessary that low solidification pressure be 
used to realize the required sensitivity. Dardel’ notes 
that French foundrymen most commonly use pressures 
ot | 760 atmosphere 

By employing a density measurement to provide 
quantitative data, it has been found that approximately 
lf” atmosphere provides sufhcient sensitivity for most 
foundry test purposes. This permits a workable degree 
ol sensitivity for purposes ol density measurement with 
out excessive gas loss from the sample 

Figure | shows a series of aluminum ingots solidified 
under various pressures. These specimens, containing 
essentially the same amount of gas, were prepared in 
the course of preliminary work on this program, This 
series shows the effect of solidification pressure on the 
size and distribution of gas holes. The sampling cup 
was a 4/0 clay-graphite crucible preheated to 1100 F 
used for these specimens 


Calibration. The procedure used to calibrate the test 
was to pour two test ingots from a given melt at the same 
time. The first ingot was solidified under atmospheri 
pressure, the second in the reduced pressure chamber 

Three melts having varying amounts of dissolved 
gas were prepared and periodically sampled in this 
manner, The density of the atmospherically solidified 
sample was determined by the conventional method of 
weighing in air and ethyl alcohol. Density of reduced 
pressure samples was measured in the gravitometet 

Ihe data obtained were plotted in Fig. 3, The ordi 
nate scale represents cc gas/100 gm metal at STP and 
the abcissa represents holding time. The gas contents 
calculated from the atmospherically-solidified samples 
were consistently higher than the gas contents calcu 
lated from the reduced-pressure samples, ‘This error is 
in a direction which would indicate that gas is evolved 
and lost from the sample during reduced-pressure solid 
ification. At higher levels of gas content, the divergence 
of the data is greater than for lower gas contents 

It was assumed for purposes of computation that the 
data plotted in Fig. 3 represent straight line functions 
The equation of the best fitted line for each set of data 
was determined by the method of least squares 

It is apparent that the slopes of the paired lines of 
each heat are nearly equal. This indicates that some 
systematic error is present which is responsible for the 
difference in the paired lines. It is also apparent that 
this difference is due to a regular loss of gas from the 
specimens solidified at reduced pressure 

It is a relatively safe assumption that the gas content 
calculated from atmospherically-solidified samples is 
very close to the actual gas content as shown by Ohira 
and Kondic.® It should then be possible to compute a 
correction factor which could be applied to the data 
obtained from the samples solidified at reduced pres 
sure so that values would be substantially equal to 
values for specimens solidified at atmospheric pressure 

Examination of the data plotted in Fig. 5 indicates 
that the magnitude of the systematic error is dependent 
upon the gas content of the specimen. The shift of the 
paired lines is greatest for the heats containing the most 
gas. In order to make the best estimate of the correction 
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Fig. 4... Gas content correction applied to test. 
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Fig. 5. . Data points show conformance to Boyle's law. 


to be applied at various gas levels, the shift in the paired 
lines was measured at the center of the holding time 
axis, The distance between each set of lines was plotted 
in Fig. 4 versus the gas content corresponding to that 
indicated by the reduced-pressure solidified samples at 
these points. Figure 4 then shows the magnitude of the 
correction to be applied to the gas content indicated by 
each specimen solidified at reduced pressure. 

It would be expected that the line in Fig. 4 would 
intersect the origin of the graph if the total correction 
were due solely to loss of gas from the sample. Obvi- 
ously, a melt which is initially free from gas would 
produce a specimen of constant density, irrespective of 
the solidification pressure. The shift of this line from 
the origin could easily be due to the acceptance of an 
incorrect value for the true density of the alloy. An 
error of 0.01 gm/cc in this estimate would be sufhcient 
to account for this error. 

All of the reduced-pressure data points were corrected 
in accordance with the correction indicated by Fig. 4, 
and replotted in Fig. 5. Each point in the figure was 
obtained from the two companion specimens. The or- 
dinate represents the calculated gas content of the at 
mospherically-solidified sample and the abcissa the cal- 
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culated (corrected) gas content for the sample solidified 
at reduced pressure. A 45° line having its intercept at 
the origin was drawn to represent the theoretical line 
upon which all the points should fall. 

The fit obtained is reasonably good and demonstrates 
that a reliable relationship exists between the density 
value obtained from a specimen solidified at atmos 
pheric pressure and the corrected density value ob 
tained from a specimen taken from the same melt at the 
same time and solidified at reduced pressure 

Although specimens which have been solidified at at 
mospheric pressure can be used to make a semi-quanti 
tative estimate of gas content, the reduced-pressure 
specimen is, in fact, essential to the successful applica 
tion of a foundry control test for the following reasons: 

1. Without the enlargement of the gas bubbles 
caused by reduced-pressure solidification, it would be 
necessary to employ the prohibitively time-consuming 
conventional method for density measurement in order 
to achieve the required accuracy 

2. Calculation of the gas content from a density meas 
urement requires a knowledge of the true density of the 
alloy. Due to compositional variations within specifi 
cation limits, a certain amount of variability of tru 
density exists for a given alloy. For example, Alloy No 
195 has specification copper limits between 4 and 5 per 
cent. This results in a calculated variation in true densi 
ty between 2.798 gm /cc and 2.822 gm/cc. Such a varia 
tion would account for a possible error of +90.045 
gas per 100 gm metal for an atmospherically-solidified 
sample. For reduced pressure solidification at 100 mm 
Hg, the error due to the same compositional variation 
would be limited to +0.006 cc gas per 100 gm metal 


Discussion. The equilibrium solubility of hydrogen 
in liquid aluminum under ordinary atmospheres must 
be considered to be nil since very little hydrogen is 
present in the atmosphere. The approach to equilibri 
um in a gassed heat has been observed to be extremely 
slow. This is believed to be due to the presence of the 
oxide film over the melt surface which forms an effec 
tive barrier limiting diffusion of the gas into the atmos 
phere. Some of the gas contained in the melt, however, 
may be released by forming bubbles which float to the 
surface and break through the oxide film. 

Experience with aluminum has indicated that this 
process of bubble formation may start while the melt 
is in the liquid phase. Nuclei to initiate bubbles are al 
ways present in the melt; the rate at which bubbles are 
formed being dependent upon the state of saturation 
Foundrymen have long observed this phenomenon and 
many references may be found to show that allowing 
the melt to stand for a time before pouring results in 
a decline in the gas content. Figure 3 shows that hydro 
gen is given off more rapidly the higher the initial gas 
content of the heat. 

Allen® has shown that the spontaneous formation of 
a bubble is governed by the relationship: 

27 

I 
where # is the pressure on the bubble within the melt 
P is the hydrostatic pressure of the molten metal plus 
the pressure of the atmosphere above it, T is the sur 
face tension of the metal, and r is the radius of the 
bubble. When a sample of metal is solidified under re 


Oe P + 





duced pressure, the value of P is decreased. This in 
turn reduces @ which means that bubbles are formed 
more easily. At the same time, bubbles which are 
formed under conditions of reduced pressure are larger 
and more buoyant. They rise faster through the metal 
and their escape is thus facilitated. These factors ex 
plain why more gas is lost from the reduced pressure 
samples than from those at atmospheric pressure. 
Higher temperatures would mean the sample would 


be in the completely liquid phase for a longer period 


and, since the loss of gas is a function of time as well as 
state of saturation, more gas bubbles would be evolved 
during the period when they can easily escape. 

The principal means by which bubbles are trapped 
is due to the formation of dendrites during freezing 
Phese dendrites result in a mushy condition which ef 
fectively prevents the bubbles from moving through the 
remaining liquid. Fortunately, most of the gas is re 
jected from the liquid during the freezing process. A 
sharp decline in solubility occurs at the freezing point 
of the metal® which results in a rapid enrichment of the 
interdendritic liquid with gas thus promoting bubble 
lormation. Development of the dendritic network pro 
vides additional nuclei to initiate bubble formation. 

Although this work covered a wide range of gas con 
tents, the chief utility of the semi-quantitative test is in 
the range that would correspond to a gas level not ex 
ceeding that found in Heat No. 3 (Fig. 3). Severely 
gassed metal can be easily detected by the reduced pres 
sure test on a qualitative basis. This is apparent by ex 
amination of Fig. 6 which shows a number of samples 
taken from melts of a wide range of gas contents. The 
qualitative evaluation can be made without sectioning 
The appearance of the free surface of the sample ingot 
is convex if severe contamination exists and changes to 
concave where moderat« quantities ol gas are present 

The quantitative test differentiates between what 
might be regarded as heats of low gas content and heats 
which are substantially free from gas. Another field of 
usefulness lor the quantitative test would be for con 
trol purposes in those instances where gas is deliber 
ately added to aluminum before casting. This is some 
times done both for sand and permanent mold castings 
which cannot be adequately fed 

All the work described in this report concerned the 
5 per cent Si, 4 per cent Cu aluminum alloy. Similar 
tests run with other compositions having mushy solidifi 
cation ranges indicate they are amenable te .ne test 

It should be clearly understood that not all of the 


Fig. 6... Severely gassed metal can 
be detected easily on a qualitative 
basis. From left to right, solidified 
at 90 mm Hg: 


Density (gm /cc) cc Gas /100 
gm metal 
2.357 0.29 STP 
2.529 0.15 STP 
2.714 0.03 STP 
2.742 0.015 STP 


2.789 0.0 STP 


procedures described in this paper are necessary for the 
routine operation of the test. In establishing the validity 
of the test, it was necessary to relate the experimentally 
determined gas content figures as precisely as possible 
to the absolute gas content of the heat. 

However, for foundry control purposes, the directly 
determined density reading should be sufficient. This 
reading will easily discriminate between heats which 
are completely degassed as compared to those with a 
low but appreciable residual gas content. In other in 
stances, it may be desired to maintain a given level ol 
gas content in the metal in order to distribute shrink 
age unsoundness in only partially-ted castings. In this 
case, the desired effect in a given casting can be corre 
lated directly with the density test readings 


Conclusions. It is concluded that 

1. Under standardized conditions of testing a corre 
lation can be established between the density of atmos 
pherically-solidified samples of aluminum alloy and the 
density of companion specimens taken from the same 
heat at the same time and solidified at reduced pressure 

2. The volume of gas lost during reduced-pressure 
solidification is related to the initial melt gas content 

3. Reduced pressure solidification is essential to a 
rapid quantitative gas test for aluminum 
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DO'S and DON'TS 


of FAN CONNECTIONS 


@ The trend toward streamlined, mechanized foundry 
operation emphasizes the necessity of re-evaluating ac 
cessory equipment. The increased speed of the opera 
tions has created additional problems not considered 
important when production was limited, Some occupa 
tional hazards incident to normal foundry practices 
have been multiplied, It is desirable to review these 
conditions in order to promote still higher production 
and to upgrade the general plant atmosphere. 

The exhaust fan is one of the accessory pieces of 
equipment that is becoming more prominent in found- 
ry considerations. The fan industry has been keeping 
abreast of the changing times, and the present day 
industrial exhauster is a far cry from previous models. 
It, too, has become more efficient and adaptable for 
the various applications to which it is subjected. It is 
capable of handling greater loads under more severe 
conditions and at higher efficiencies than ever before. 

The application of a fan to a system of duct work 
requires careful consideration on the part of the found. 
ry engineer and the fan supplier. A complete exhaust 
system consists of two elements or components, and a 
thorough understanding of each is necessary to be sure 
that the final desired results will be obtained. 

The first element of the system consists of the exhaust 
hoods, duct work, and dust collectors. The character 
istics of the flow of air through this element are inde 
pendent of the exhaust fan (although in a complete 
system the fan does create the flow). The resistance to 
flow of air through the duct work, hoods, and most 
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/SYSTEM 
CURVE 


RESISTANCE 








VOLUME 


Fig. 1 . . Characteristics of a duct work system shows re- 
sistance to increase rapidly as volume increases. 


collectors varies as the square of the volume of air flow 
It is possible to illustrate a system graphically as indi 
cated by Fig. 1. Notice that the resistance to air flow 
rises steeply as the volume increases and, therefore, the 
simplest system arrangement is necessary because high 
resistance is reflected directly by high fan horsepower 

In actual practice the foundry engineer will deter 
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Fig. 3 (above left) . . Relationship of 
fan and duct characteristics shows 
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PRESSURE 


VOLUME 


Fig. 2 (above left) . . Performance 
characteristics of a typical ‘paddle 
wheel'’-type exhaust fan. 


horsepower required for sysiem. 


Fig. 4 (above) . . Short radius elbow 
on fan inlet concentrates air and 
loads the fan wheel unevenly 
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VOLUME 
* SELECTION POINT 


Fig. 5.. Short radius elbow at fan 
inlet reduces fan performance and in- 
creases horsepower. 


mine the volume of air necessary to remove the various 
dusts and contaminants from the source of trouble, 
then locate his exhaust fan and dust collector, connect 
ing them with the hoods by means of sheet metal duct 
work. Having calculated the resistance of the system, 
he will have established a point of desired operation 
on the system curve (Point A, Fig. 1). 


Second Element Is Exhaust Fan 


The second element of the complete system is the 
exhaust fan which forces the air to flow through the 
system. The performance characteristics of a fan are 
illustrated graphically in Fig. 2. These curves relate 
the volume of air delivered to the pressure rise and the 
driving horsepower required and are drawn for any 
convenient fan speed. Note that as the volume de 
livered by the fan increases, the pressure rises to a peak 
and then drops rapidly to zero when the fan is deliver 
ing its maximum volume. The horsepower rises as the 
volume increases. The curves of Fig. 2 illustrate a typi 
cal “paddle wheel” or industrial fan used in foundries 
Other types of fans have different characteristics which 
may make them more applicable depending upon the 
duty involved. 

The established volume and resistance mentioned 
above is given to the fan supplier who refers to tab 
ulated data and determines the proper fan selection. 
Actually his selection is only one point on the fan 
characteristic curves (Points A & B, Fig. 2). 


'V/2 O1A MIN 


Fig. 6 . . Move elbow from fan or in- 
crease centerline radius to 1 '4 pipe 
diam. to relieve elbow troubles. 














Fig. 7 ..Horsepower, volume, and 
pressure of this arrangement would 
be below basic fan curves. 


When the fan is installed on the system of duct work 
the two elements of the complete system have been 
brought together. Reference to Fig. 3 indicates the 
graphical relationship of the two elements. Note that 
the system curve crosses the fan characteristic pressure 
curve at only one point (Point A). This point is the 
required volume and resistance to air flow established 
by the foundry engineer and given to the fan supplier 
Point B represents the horsepower required to drive 
the fan in order to force the required air volume 
through the system. 

When the engineering has been done well by both 
parties, and the duct work and accessory equipment 
installed correctly, the complete system will remove the 
desired volume of air from the source of trouble. It 
sometimes develops, however, that discrepancies arise 
and the system does not function as designed, Investiga 
tions have quite often determined that faulty connec 
tions to and from the fan may influence its perform 
ance. It is impossible to establish accurate engineering 
data concerning the effect of poor connections without 
extensive research. This discussion, theretore, will re 
view only in general terms the “do's” and “don'ts” of 
lan connections 

Strictly speaking, poor outlet connections do not 
affect the performance of the fan because the air has 
already passed through it. However, these connections 
do add turbulence to the air flow which cannot be de 
termined Accordingly the resistance of the system its 


June 1955 « 75 





Fig. 8. . Offset rectangular connec- 
tion is undersized and not vaned; 
allows heavy particles to settle out. 
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Fig. 11. . Short radius elbow on dis- 
charge outlet tries to reverse the di- 
rection of air from that of the fan. 
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Fig. 9. . Box connection reduces vol- 
ume and pressure delivered by fan, 
and increases horsepower require- 
ments (Points A and B). 
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Fig. 10 (above) ..To increase air 
volume, increase the box size and 
add vanes to straighten out air. 


Fig. 13 (right) .. Move elbow from 
fan outlet, rotate fan housing in the 
direction of elbow, or turn fan 
around so that air leaving the wheel 
is thrown down the elbow. 
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Fig. 12. . Above installation creates 
turbulence in short elbow reducing 
volume, increasing pressure, and de- 
creasing horsepower. 
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Fig. 14..This installation does not 
allow exhaust air to straighten out 
before entering the close elbow. 
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Fig. 15... Turbulence introduced by 
the above arrangement reduces vol- 
ume and horsepower, and increases 
pressure slightly. 
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Fig. 16.. Moving the elbow five to 
ten diameters from fan will allow 
air to straighten out and eliminate 
turbulence. A fan of opposite rota- 
tion may also be used to advantage. 











higher than calculated and therefore the fan does not 
deliver the desired air volume. The effect of these poor 
elbows has been included in this discussion inasmuch 
as the performance of the complete system is affected. 
Figure 4 illustrates a short radius elbow connected 
to a fan inlet. Inasmuch as air has mass, it will tend 
to concentrate at the far side of the elbow and will 
therefore load the wheel unevenly. Such an arrange 
ment will reduce the performance of the fan, i.e. lower 
the volume and pressure delivered (Point A, Fig. 5) 
and at the same time raise the horsepower slightly 
(Point B, Fig. 5). To relieve this condition it is neces 
sary to move the elbow back away from the fan inlet 
approximately five or ten pipe diameters. Such an at 
rangement will allow the air to straighten out before 
it enters the inlet. If the above changes are impossible, 
then the centerline radius of the elbow should be in 
creased to a minimum of 142 pipe diameters (Fig. 6). 
If the elbow had been connected to the fan as shown 
in Fig. 7, then the horsepower, as well as the volume 
and pressure, would have been below the basic fan 
curves. To improve the fan performance, the same sug 
gestions as given in the paragraph above will apply. 


Undersized Connection Not Vaned 


Che writer recently observed an installation as shown 
by Fig. 8. Such an arrangement with an offset rectangu 
lar connection is poor practice. The connection was un 
dersized and was not vaned. The volume of air being 
exhausted was considerably lower than that desired. Be 
cause the connection was smaller than it should have 
been, the velocities of air were higher and the losses 
were greater than calculated. Furthermore, the air en 
tered the fan inlet with a spin counter to the rotation 
of the wheel. Since fan performance is based upon the 
air entering the inlet in straight lines, it is obvious that 
the volume of air delivered was affected 

Fortunately this fan was handling clean air; other 
wise, dust might have settled out in the rectangular 
connection. The effect of a connection such as this is to 
reduce the volume and pressure delivered by the fan 
(Point A, Fig. 9) and increase the horsepower as illus 
trated by Fig. 9, Point B 

In order to increase the volume of air exhausted by 
this system, it was necessary to increase the size of the 
rectangular inlet box and to install turning vanes in the 
elbow to make sure that the air entered the fan inlet 
in straight lines (Fig. 10). The width of the inlet box 
across the fan inlet should be a minimum of one wheel 
diameter, and the box should extend out from the inlet 
at least one-half a wheel diameter. 

If the shape of the inlet box had been such that the 
air was given a spin in the direction of the rotation of 
the wheel, then the volume and pressure delivered by 
the fan would be reduced, together with the horsepower 
required to drive the fan. 

Quite often an installation is encountered wherein 
a short radius elbow is placed immediately at the fan 
discharge as illustrated by Fig. 11. The air leaving the 
fan outlet is still rotating in the direction of the wheel 
An elbow of this arrangement is trying to reverse the 
direction of air flow; thus it creates a large amount of 
turbulence at this point. This turbulence represents a 


loss of energy which cannot be calculated and, there 
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Fig. 17... Volumes are reduced when the inlet is less 
than one-half the wheel diameter from an obstruction 


fore, the volume of air delivered by the fan is reduced 
although the pressure is higher (Point 4, Fig. 12). The 
horsepower follows down its curve as illustrated by 
Point B, Fig. 12 

It is suggested that the elbow be removed from the 
fan outlet to a distance of approximately five to ten pipe 
diameters. The air will be flowing in relatively straight 
lines as it approaches the elbow and accordingly the loss 
due to turbulence will be eliminated. Another sugges 
tion is to rotate the fan housing 45° or 90° in the dire 
tion of the elbow, thus reducing the angle of the elbow 
or eliminating it altogether. Again the fan may be 
turned around so that the air as it leaves the wheel will 
be thrown directly down the elbow, eliminating the 
turbulence. The centerline radius of the elbow should 
be a minimum of 142 pipe diameters (Fig. 15) 

The writer has seen installations illustrated by Fig 
14. Such an arrangement again introduces turbulence 
in the elbow and accordingly the volume is reduced, 
the pressure is slightly higher indicating this loss (Point 
A, Fig. 15), and the horsepower required to drive the 
fan is reduced along its curve (Point B, Fig. 15) 

Moving the elbow five to ten pipe diameters away 
from the fan outlet will allow the air to straighten out 
and this turbulence will be eliminated, A second solu 
tion is to use a fan of opposite rotation which will allow 
the air to enter the elbow without a change in direction 
lhe Hinimum radius ol elbow should be 1 pipe 
diameters (Fig. 16) 


Cannot Obtain Required Air 


Open inlet ventilating fans are often installed in 
small penthouses or factory areas where there are ob 
structions that may partially block the inlet. Such a 
condition will obviously not allow the fan to obtain 
the air required and therefore its delivered volume will 
be reduced. Laboratory tests indicate that the fan vol 
ume begins to be reduced’ when the fan inlet is less 
than 50 per cent of the wheel diameter away from the 
penthouse wall or other obstruction. A good rule of 
thumb is to make sure that any obstruction is at least 
one-half the wheel diameter away from the fan inlet 
(Fig. 17) 

There are, of course, many variations of the above 
connections. However, a knowledge of the eflect of 
the basic connections will be of assistance when these 
problems arise. Fan suppliers are generally in a position 
to be of assistance in the design of the system, and they 
will welcome the opportunity to be of service 
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Albion Malleable lron Co., Albion, Mich. 


B A recent interesting development 
in green sand molding has been the 
blow squeeze machine which makes 
molds rapidly and lends itself to 
stack molding, allowing high mold 
production without skilled labor. 
In view of the advantages, Albion 
Malleable Iron Co. installed one of 
the first integrated units in the coun 
try for blow-squeeze stack molding. 

Early work with the unit indi 
cated that present knowledge of fac 
tors which evaluate the suitability 
of a sand for blowing is inadequate 
and a new concept of blowability 
was introduced, Since no standard 
tests for blowability were available, 
it was necessary to decide how blow 
ability could be evaluated, before 
the investigation could proceed. 

Originally it was hoped that mold 
hardness of a blown mold could be 
used as an index of blowability of 
a sand, Such was not the case, how 
ever, since generally any sand which 
blew gave about the same mold 
hardness with a given blow plate 
and at a given pressure. Also, there 
were always wide variations of hard 
ness within a mold. It is felt that, 
regardless of whether the blown 
mold hardness is high or low, the 
important factor is the ability to 
fill the flask with sand since it should 
be possible to achieve final mold 
hardness with the squeeze cycle of 
a production machine. 

A cartridge bench core blower 
was used to blow sand into a core 
box whose cavity measured approx 
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Fig. la..Cartridge and core box 
used to test blowability. 


imately 4x5x% in. deep. (Fig. la & 
b). The standard blow plate had six 
%-in. blow holes. Air supply was 
through a %-in. line at 90 psi maxi 
mum pressure but could be de 
creased through a regulator. 
Ability to fill the core box with 
sand varied from one blow to the 
next and from one sand to another. 
A blow was judged good, fair, poor, 
or impossible depending upon re 
sults obtained in the mold and in 
the blow cartridge. For example, a 
sand with good blowability was one 
which completely filled the mold 
with each blow, did not channel in 
the magazine, and which required 
no special preparation of sand in 


How to Measure 


Molding Sand 


Blowability 





Fig. 1b.. Standard blow plate with 
six ¥% -in. blow holes. 


Fig. 2... Test mold which blew out 
due to channeling in magazine. 





the magazine in order to get it to 
blow consistently. 

Blowability was rated fair if a 
full mold could be blown only o« 
casionally. Usually this sand tended 
to channel in the magazine, making 
it necessary to break up channeling 
mechanically before a second mold 
could be blown. A sand with poor 
blowability was one which chan 
neled to the extent that a full mold 
could not be blown, regardless of 
the attention given to sand in the 
magazine initially. Figure 2 shows 
a mold which blew out and did not 
fill completely due to channeling in 
the magazine. A rating of impos 
sible was given to a sand which 
merely 
that is, no channeling 
nor was any sand blown into the 


packed in the magazine; 
occurred 


mold. 
An attempt was made to correlate 
physical properties with blowabil 





Rating Molding Sand Blowability 


No single property indicates blow- 
ability of molding sand. 

Most blowable sand is one with 
minimum bond strength. But high- 
er compression strength alone 
doesn't make sand difficult to 
blow. 

Optimum moistures for molding are 
generally hardest to blow. 

Better blowability can be obtained 
by increasing blow pressure, in- 
creasing size of air lines, or by 
changing number, location or size 
of blow holes. 





ity in order to predict blowability 
from conventional green sand prop 
erties. Moisture was plotted against 
green compression strength, per 
meability, deformation, Dietert 
flowability, and various combina 
tions of these properties. None of 
the plots gave satisfactory compari 
Table | shows the grain dis 
tribution of base sands used in 
blowability tests. 

The most useful method found 


sons. 


for evaluating the blowability of a 
sand-clay mixture was to compare 
one mixture with another over a 
range of moisture. Blowability was 
judged at blow pressures from 90 
psi to 10 psi at each of several 
moistures. Results were combined 
to form a chart similar in appear 


ance to a phase diagram. Curves on 
the charts are not definite divisions 


Fig. 3... Mold blowing machine, left; automatic stacker, right 


such as are found on a phase dia 
gram but rather they are general 
transition ranges. Charts generally 
can be duplicated by one operator, 
but the judgment of blowability 
or technique of another operator 
might produce a significantly dil 
ferent chart. Table 2 shows experi 
mental data (one of ten test series) 
for constructing each chart. The 
six numbers below each pressure 
are six hardness readings on the 
blown mold. Below them is the av 
erage of the six and below that is 
the blowability rating at that par 
ticular pressure 

New sand was used in all experi 
ments with standard additions of 
six per cent seacoal and varying 
amounts of clay. Percentages of ad 
ditions, where indicated, are per 
cent by weight of sand in the mix 
The mixing cycle was two minutes 
dry and three minutes wet (unless 
otherwise noted) in an 18-in. labora 
tory mixer. It was not intended that 
all of the mixtures made would be 
good for molding since there are 
sands in each series which would 
be too dry or too wet for successful 
molds. Probably any mixture can 
be blown if it is wet enough or if it 
is dry enough, although extremes 


in moisture would be necessary 
when bond is high. Optimum mois 
tures for molding were generally 
those which were hardest to blow 
The first comparisons were of a 
sand bonded with various amounts 


of clay. The effect on blowability 


of 6, 8 and 9 per cent southern 


bentonite on washed and dried 
bank sand is shown in Figs. 4, 5 
and 6 respectively. It may be seen 
that with increasing clay content 
the areas of poorer blowability in 
crease and that a wider range of 
moisture lies in the poorer zones 
Also, the pressures necessary for 
good blowability increase with in 
bond. The dotted line 


on each chart represents the mois 


creasing 


ture-green compression strength 
curve, Notice that it does not neces 
sarily follow that high compression 
strength alone makes a sand dith 
cult to blow. Higher strength at a 
particular moisture is more difhcult 
to blow than lower strength at that 
moisture 

Figures 7 and 8 compare mix 
tures of lake sand bonded with 
equal amounts of southern benton 
ite which were mulled for different 
lengths of time. Longer mulling 
produces a chart with larger areas 
of poor blowability. Excessively 
long mulling of one batch of sand 
produced a high green strength 
sand (19.5 psi) which blew rather 


well; but in this case, moisture had 


dropped to 2.2 per cent 


Again it is 
emphasized that a single property 
cannot be used to judge probable 
blowability 

Figures 7, 9, and 10 compare the 
blowability of the same sand-clay 


mixture but which was blown 
through different blow plates. In 


addition to the standard six-hole 
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Table | . . Sand Grain Distribution 
of Blowability Mixes 





Retained on Lake Sand Bonk Sand 





Fig. 4 (top) .. Blowability of sand- 
bentonite-seacoal mixture. Dotted 
line in all graphs is green compres- 
sion-moisture curve. 


Fig. 5 (left) . . Range of blowability 
reduced due to higher strength. 


Fig. 6 (below) . . Blowability similar 
to Fig. 4 with 1 per cent more bond. 


Fig. 7 (bottom) .. Poor blowability 
at optimum moisture for molding. 


plate, a plate with 46 3%-in. holes 
and another with one 14-in. hole 
were used, The most significant ef 
fect of the 46-hole plate was to pac k 
in the magazine without introduc 
ing sand to the mold. Sands which 
did blow produced molds with an 
average hardness of only 20 (at 90 
psi blow pressure) compared to a 
hardness of 50 using the standard 
plate. The effect of the single hole 
plate was to cause severe channel 
ing in the magazine at nearly every 
moisture level and pressure. 

\ complete understanding of the 
mechanics of blowing would be a 
valuable aid when determining tac 
tors which affect sand blowability 
\ir pressure over sand in the maga 
zine cannot be thought of as a ram 
mer which pushes sand through the 
blow holes ahead of it, because a 
rammer causes the sand to pack and 
little or none is introduced into the 
mold. Therefore, sand must be cat 
ried through the blow holes by a 
current of high velocity air, and 
sand must feed from the magazine 
until the mold is filled. Velocity of 
air through the blow holes may bx 
increased by increasing blow pres 
sure, by increasing the size of air 
lines or using surge tanks, or by de 
creasing the number or size of ex 
isting blow holes. The experiment 
with various blow plates indicates 
that too many blow holes with a 
given volume of air decreases the 





velocity through each of the holes 
to the point where no sand is car 
ried. Although a single hole in 
creased the air velocity, channeling 
in the magazine was promoted 
which prevented the mold trom 
being filled. 

To find out how sand fed from 
the magazine, a blowable sand was 
dyed, one-half red and the other 
half green. The bottom half of the 
cartridge was filled with red sand; 
the top half was filled with green. 
The first blow produced a com 
pletely red mold. More green sand 
was added to the cartridge and a 
second blow produced a predomi 
nantly red mold with spots of green 
below the blow holes. A cross sec- 
tion of the mold showed a bell 
shaped section of green opposite 
each of the blow holes showing that 
green sand fed the last of the mold 
to be filled. A third blow produced 
a green mold with only flecks ol 
red. This experiment shows that a 
blowable sand moves through the 
cartridge with little mixing from 
top to bottom. 

Blowability of molding sand has 
been developed largely with respect 
to moving sand through the blow 
magazine. It necessarily follows that 
the quality of production molds 
should improve as combinations of 
variables are found which permit a 
sand to be blown over the ranges of 
moisture and green strength which 
are encountered in production. 
Variables of bond, mulling time, 
and blow hole area each affect the 
ability of a molding sand to blow. 
Effects of changing one or more of 
these variables can be shown in a 
qualitative manner on blowability 
charts. 


It is concluded that the most 
readily blowable sand in one with 
minimum bond strength. If good 
blowability is not obtained, it can be 
improved by increasing blow pres 
sure, by increasing the size of air 
lines, or by changing the number, 
location, or size of blow holes. Ex 
perience with a production blow 
squeeze molding machine substan 
tiates laboratory experience. 


In addition to expanding upon 
variables 
ditional work on blowability will 
necessarily 
of shape of sand grain, sand fine 
ness, type of clay, shape of blow 


already mentioned, ad 


include considerations 


holes, and magazine design. 
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Fig. 8... larger areas of bad blowability produced by excessive mulling 
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Fig. 9 . . Excessive number of blow holes doesn't improve blowability. 
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Table 2. . Typical Molding Sand Blowability Data 





Stondard Test Blow Pressures, psi' 
3-ram Specimen 90 60 70 60 50 40 


Moist 6.5 
Perm 14 


59,66 63,70 
69,69 73,72 65,65 66, 65 
MH OBI 66,70 69,72 63,63 63,6! 
Def 0.027 67 avg 7O avg 64 avg 62 avg 
Comp 6.8 G F F F F 
Flow 64 


57,66 55, 60 


1. Blown through standard bow plote. Six numbers under each-biow pressure are hardness readings 


seventh is average; letter denotes biewability; G-good, F-fair, P-poor, |-impossible 
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Cast-weld construction calls 
for a flange to be welded on 
the large ribbed disc. This 
method saves a large core and 
eliminates a feeding problem 
which the flange would create. 


Designing Cast-Weld Construction 


for stainless steel 


G. L. Gipson /Project Engineer 


When components won't yield to standard casting 
design methods, break them down into several parts 
and weld them together. The author told how at a 
Copper Alloy Corp. (Hillside, N. J.) Design Engineers 
Conference. 


@ Welding can be used in two ways. One requires 
foresight and one hindsight. The hindsight method 
takes care of all overlooked and forgotten factors and 
consists of repair welding. The foresight use of welding 
consists of splitting up complicated castings into sec 
tions that can be cast soundly and then welding the sec 
tions together. 

The fabrication of weldments from steel shapes and 
the growth of welding have been so closely associated 
with wrought steel that engineers and designers tend 
to feel that castings are not weldable. For this reason 
many fabricated wrought products are designed with 
sections having a multiplicity of welded details. A 
much neater and better product could be made by 
using a casting for the complicated section, and join 
ing it into the assembly by welding. There is therefore 
a need for a more complete understanding of the weld 
ability of castings to take full advantage of cast weld 
construction. 

Welding and casting are very closely related. When 
you examine the nature of welding--what is it but a 
continuous casting? Metal is melted by an electric arc 


82 * American Foundryman 


or gas flame and is poured into a metal mold consisting 
of a beveled joint. The principal difference is that a 
weld is purposely fused with the mold while in a cast 
ing the metal solidifies against the mold. The steel 
casting industry was probably the biggest single factor 
in the development of welding, for foundrymen have 
often been confronted with a few imperfections in an 
otherwise perfect casting. In fact, the development of 
fusion welding arose from the need for the homog 
enous repair of steel castings. 

Before 1900 the nearest approach to what could be 
called a weld repair consisted of drilling out the defect 
and continuing on through the casting. A plug was 
arranged on the lower end of the hole and a pouring 
gate was molded around the top. Hot metal was poured 
through the hole until the sides of the hole were heated 
to the fusion temperature at which time the bottom of 
the hole was plugged and the pouring stopped. 

he first use of arc and gas welding for casting repair 
was just after the turn of the century. One of the very 
first arc welding machines that the General Electri« 
Co. made was installed in a steel foundry in 1904. How 
ever, the quality of the early welding would never 
meet present-day standards. The welding wire was cut 
from the nearest fence and was used bare. Coated elec 
trodes did not become common until the late 20’s and 
until their advent, gas welding was used extensively 
for casting repair. Gas welding gave a weld superior 





in quality to bare-wire arc welding but it has never 


been very satisfactory for welding stainless because 
of the refractory nature of the chromium oxides. The 
first important application of the use of welding 


for joining was during World War I. Welding was 
brought in as an emergency measure in the shipbuild 
ing program. The alloy casting industry has also found 
use for the most recent fusion welding processes—the 
inert gas shield arc welding methods. The tungsten 
arc process is used principally for repair while the 
consumable electrode method is used for automatic 
welding in cast-weld construction. 

Welding repair is still an important factor in any 
steel foundry, and it is interesting to note that the 
quality of modern welding is such that defects can be 
repaired which will pass the most stringent x-ray, mag 
netic and fluorescent penetrant testing requirements 
In spite of this, there is still reluctance on the part of 
design engineers to use welding for joining castings 
together or to other wrought materials 

The field of application of cast-weld construction 
touches only a small portion of the total production of 
high-alloy steel castings. More cast-weld construction 
could be used to advantage but the field is generally 
limited to large or complicated sections. The applica 
tion of cast-weld construction poses three important 
questions: When to weld? Where to weld? How to 
weld? 


When to Weld. The process of making castings in sec 
tions and welding them together should be considered 

When the designer has followed all the rules and 
has eliminated as many of the undesirable features as 
possible, when the molder has used up all the avail 
able space with chills, gates and risers and there are 
still unfed hot spots in the casting, weld them together 

When large awkward coring can be eliminated o1 
substantially reduced 

When long relatively slender castings are required, 
welding can olten be used to an advantage in joining 
several cast sections together. Savings are sometimes 
made in using the same pattern for duplicate sections, 
shorter flasks are required, and dimensions and straight 
ness are under better contro! 

When comparatively thin sections of large areas are 
involved, a rolled plate section can be incorporated in 
the casting by welding; and the center-line shrinkage, 
to which such castings are subject, can be avoided 

When there are details in the nature of attachments 
which would complicate the molding of the main sec 
tion of the casting or the drawing of a pattern, it is 
simpler to attach them later by welding 

It is not practical to list all the possible applications 
of where cast-weld construction can be used econom 
ically. The important thing is to keep joining by weld 


ing in mind as a possible solution of the problems 
encountered in the design of castings 

It is not always necessary for the original designe: 
to recognize the advantages and specily cast-weld con 
struction, Foundry personnel are olten more aware 
of the quality and cost advantages and recommend 
changes in the original design. For this reason design 
engineers do well to maintain the closest possible asso 


ciation with the foundry 


Where to Locate the Weld. The first consideration in 
locating the weld is to satisfy the objective of welding 
for quality, coring, size, etc. It is at this point that con 
sideration should be given to the problem inherent 
with welding. If there is any choice in locating the joint 
it should be where the welding will be at a minimum 
Phe cost of stainless steel weld metal in place will aver 
age about $7 per pound. This high cost of weld metal 
also imposes an economic limit on how far it is pra 
tical to go with weld repair. The type of joint and 
size ol weld must be adequate from a stress standpoint 
but it is not economical or practical to make all weld 
ing joints look like part of the casting. The grinding 
ol welds for appearance is seldom practiced in the fab 
rication of weldments from wrought materials, and 
there are few other reasons for structural welds to be 
ground in castings, yet this ¢ xpensive practice pe rsists 

The accessibility tor welding and the fitting of the 
parts must also be considered in the location of the 
joint. A welder must be able to see the point of weld 
ing and at the same time be able to touch the bottom 
of the joint with his electrode angled not more than 
15° from the axis of the joint. The fitting of rough 
castings for welding is complicated by rough casting 
tolerances and allowances lelt lor machining. If there 
is a large duplication of pieces, a fixture should be 
worked out so that the parts are located without meas 


uring for assembly tor tack welding. Some casting part 


Narrow, closed impeller for 
a centrifugal pump (above) 
is a weld assembly of vaned 
casting and its cover (left) 





are naturally self-aligning and the designer should in 
corporate such features if possible. A good example 
of a sell-aligning joint is a socket-type pipe joint, Some 
types of castings, particularly pressure types, require 
machining before welding in which case the fitting 
problem is easier. In any case, the drawing of the parts 
should show all the information required for fitting 
as well as the exact size and design of the joint. 


How to Weld. ‘There is only one minor difference be 
tween the weldability of castings and wrought material! 
of the same analysis and that is the effect due to grain 
size. Austentic and ferritic alloy steel castings have a 
large grain structure which is not refinable by heat 
treatment, This large grain structure in certain hot 
short alloys makes them more susceptible to cracking 
during welding than the fine grain wrought product. 
They can be welded but it is necessary to take greater 


Complex coreing avoided by welding-in center pieces. 


precautions and use a restricted welding procedure. 
However the weldability of the common stainless alloys 
is not measurably affected by grain size. 

A designer must be concerned with the details of the 
welded joint. Fillet welds are the simplest type. These 
are used to connect two members which intersect at 
right angles such as stiffeners and other attachments. 
Fillet welds require no special edge preparation but 
their size is important, The quantity of weld metal in 
creases as the square of the fillet size, while the strength 
of a fillet weld is based on its throat section. 

Most cast-weld construction results in a butt-type 
joint. The two members may be in line or at right 
angles to each other. Butt joints of two equal thick 
nesses should have complete penetration and welded 
from both sides if possible, Butt welds of pressure cast 
ings, L.e., those containing a liquid or gas, can usually 
be welded only from the outside but there are special 
means ol getting complete penetration, Some members 
are completely surrounded by the corrosive media but 
they are readily welded all around so that there are no 
pockets for concentration cell corrosion. 

Bevel groove joints are most commonly used for 
butt welding. The maximum practical depth of groove 
that is beveled from only one side is % in. because 
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over this thickness beveled joints require excessive weld 
metal and become uneconomical. When thicker mate 
rial is encountered the joint should be beveled from 
both sides. When a heavy flange is to be attached to a 
thinner section, the flange should be beveled only to 
a depth equal to the thinner section. However, allow 
ance must be made for the amount of metal removed 
by machining so that there is sufficient weld left for 
stress requirements. The bevels on castings may be cast 
or machined but machining is an additional operation 
and is usually undesirable. A joint that is beveled from 
both edges should have a 60° groove, but when only 
one edge is beveled a 45° bevel is preferable 

It is important for a designer to take advantage olf all 
the new tools and methods used in foundries. One such 
new process consists of carbon-arc cutting in a blast of 
air. These torches normally are used to cut out detects 
in castings but they also are used particularly in fab 
ricating shops to prepare grooves for butt welding 
Phe method consists of butting up unprepared ends 
olf members and tack welding them together. One side 
of the joint is cut out in the form of a U-groove which 
is generally the most desirable shape for butt welding 
After one side is welded, the opposite side of the joint 
is grooved down to sound weld metal and then welded 
Phe carbon-arc air blast cutting operation is clean 
and results in very little heating of the casting. All the 
melted metal is continuously blown away so there is 
no danger of contamination with carbon. If there are 
any defects in the casting which might interfere with 
welding they will show up and can be removed whil« 
cutting. With this method of groove preparation the 
designer simply has to specily the depth of the weld 

The metal-arc process with coated electrodes is the 
method used for welding stainless. Electrode manufac 
turers now offer 20 different alloy electrodes for chro 
mium-nickel austenitic stainless steels and five alloys 
for straight chromium steels. These electrodes are de 
signed to match chemically the standard grades ol 
stainless. Metal-arc welding is the most versatile meth 
od and the quality of the welds is equal to that of the 
base material, However, metal-arc welding is not 
suitable for automatic welding. When more than ten 
castings are involved and more than five pounds ol 
weld per casting is required, automatic or semi-auto 
matic welding should be considered. The automatic 
welding method most suitable for welding stainless 
steel castings is an inert-gas-arc process. 

Automatic weld metal deposition rate is two to 
four times that of manual arc welding and has the 
advantage of continuous deposition so that the labor 
costs are considerably reduced. On the other hand, 
motorized welding positioners or special welding jigs 
are usually required, so that considerable production 
is required to make automatic welding worthwhile 

In welding austenitic stainless steels for corrosion 
resisting application consideration must be given the 
phenomenon of intergranular corrosion, Except for 
the ELC grades and those stabilized with columbium 
or titanium, all weldments must be solution heat 
treated, This consists of water-quenching from about 
2000 F—the exact temperature depends on the alloy 
This operation is difhcult for large sections and it can 
result in distortion. Stabilized or ELC grades of stain 
less steel should be used in large cast-weld construction 
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Titanium Casting 


Metallurgy and Production Techniques 


High quality titanium castings have been made 


with pilot plant equipment... Furnaces are 


@ Alter extracting titanium from its ore, one ol the 
major concerns of the titanium metallurgist is to keep 
the metal from becoming an alloy of titanium with 
carbon, nitrogen, oxygen, or hydrogen. He must also 
keep it free from contamination by commonly used re 
fractories with Since 
titanium and its alloys can rapidly lose their utility by 


which titanium reacts readily 
such contamination the metallurgy of titanium is re 
stricted to atmospheres and equipment which will keep 
the metal pure. 

In producing commercial ingots of titanium and its 
alloys for subsequent reduction to tabricated forms, 
consumable electrode melting is most often employed 
A briquetted-sponge titanium bar becomes one ele 
trode of an electric arc, a water-cooled copper mold is 
the second electrode. The electric arc between these two 
electrodes melts the sponge bar into a pool of molten 
metal on top of the partially solidified ingot. The ingot 
solidifies progressively and either the ingot or the con 
solidifies 


sumable electrode is retracted as the ingot 


while new sponge is fed into the arc. Melting proceeds 
in this fashion until the desired ingot length is pro 
duced. Melting is carried on in a partial vacuum or in 
an inert atmosphere and liquid titanium is always in 
contact with a shell of solid titanium. Only a relatively 
small quantity of metal is molten at any given time 
Shape casting titanium and its alloys requires the 
same rigid control of atmosphere and equipment. It is 


available for commercial 50-lb heats. 
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Fig. 1 .. Thermal features of skull melting when pool is 
formed and heat flow approaches a steady state 
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further complicated by the necessity for maintaining a 
liquid bath large enough to fill the desired mold cavity 
and by the insane desire of the cast metal to react with 
the mold material. A solution of these problems has re 
sulted in a commercially feasible process for shape cast 
ing titanium and its alloys. 

Splitemold castings in specially prepared molds have 
been made with good surface finish, a minimum of sur 
face contamination, a high degree of soundness, and 
good physical properties. Investment castings have been 
made with excellent definition and precision using 
modifications of standard techniques. The molding 
process is covered by U.S, patent applications. 

There have been many descriptions in recent techni 
cal literature of apparatus, procedures, and ideas for 
handling and casting titanium and other so-called rare 
or refractory metals, At first glance the field appears to 
be full of pure gadgetry since attention is invariably 
focussed upon equipment details rather than underly 
ing principles, and differences between the techniques 
of various investigators are emphasized, rather than 
similarities. Consequently, before launching into de 
scriptions of yet another apparatus, the following para 
graphs are a summary of the essential problems in- 
volved in casting titanium directly into useful shapes 
without contamination by carbon, oxygen, nitrogen, o1 
hydrogen. All of the melting furnaces and molding 
procedures which have been described, and successfully 
used, have several features in common, since the metal 
itself dictates a fairly rigid set of rules. 


Handling Liquid Titanium, ‘The outstanding charac 
teristic of liquid titanium is, of course, its chemical re 
activity, Protracted contact with any known nonmetal 
lic refractory will result in contamination, and the only 
suitable melting atmosphere is an inert gas, or vacuum. 
Regardless of crucible material, thermal conditions are 
adjusted so that the crucible is “lined” with solid titani 
um by using a localized source of heat above the cruci 
ble and encouraging heat loss through the crucible 


walls, thus maintaining a pool of liquid metal in a solid 
skull. To date, the only reasonable heat source which 
can be localized in this way and which is operative 
above 5000 F is an electric arc. 


The reactivity of titanium also seriously hampers 
the molding procedure. To employ nonmetallic refrac 
tory molding materials successfully, the metal must 
freeze and cool fairly rapidly to avoid harmful surface 
contamination, The solidification time for a section of 
a casting must not exceed a certain critical value if 
contamination or mold breakdown is to be avoided 
Phis critical value depends solely upon the stability of 
the refractory and the length of time the mold-metal 
interface is at high temperature. Therefore, very heavy 
sections can only be cast in metal or water-cooled molds 
to avoid contamination during their increased period 
ol solidification, 

The use of heated or insulated molds is definitely 
limited because they increase solidification time and, 
therefore, the possibility of surface contamination 
Molds may be heated slightly to improve fluidity if the 
casting section is thin, and the refractory is relatively 
stable (does not easily give up its oxygen) 


Refining and Remelting. The possibilities of devel 
oping techniques for removal of carbon, oxygen, nitro 
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Fig. 2.. Typical gating of investment cast test bars. 


gen, and hydrogen from the melt have not been fully 
investigated. A very high vacuum, maintained over a 
bath of molten titanium for some time could, in prin 
ciple, remove all four elements (carbon would evolve as 
monoxide). The chief practical difficulty lies in main 
taining an efhcient arc with a permanent electrode in a 
high vacuum. Even the elaborate zone-melting tech 
nique would be foredoomed to failure since nitrogen 
and oxygen would tend to segregate in a direction oppo 
site to that of carbon and hydrogen. 

In the absence of melt refining, the amount of re 
turned scrap which can be tolerated in the charge is 
limited by the purity of the sponge, contamination (il 
any) to be expected during melting, and the quality ol 
the scrap. Gates and risers which have reacted excessive 
ly with the mold must be conditioned before melting 
Since it has been found possible to avoid measurable 
contamination during melting, the outlook for remelt 
ing scrap is bright. 


Thermal Features of Skull Melting. Skul! melting 
imposes some drastic limitations on the control of pout 
ing rate and liquid metal temperature. Consider the 
thermal picture as it exists after a pool of liquid metal 
has been formed in the crucible and heat flow has stabi 
lized, more or less, a steady state (Fig. 1). The metal is 
roughly in the form of a hemisphere, flat side up, with 
the heat source near the center of the flat surface. The 
outside of the hemisphere is solid; heat flows from the 
source through the liquid and solid titanium into the 
crucible. Little melting takes place because heat loss 





nearly equals heat input at this stage. There is a con 
tinuous temperature gradient from the hottest region 
(near the arc) to the crucible. The interface between 
liquid and solid titanium is, of course, at the melting 
point. The bulk of the liquid is above the melting 
point and, although the temperature is nonuniform, 
it is convenient for casting purposes to think in terms 
of an average liquid temperature. The only way in 
which this average temperature may be raised is to 
increase the flow of heat through the system, thereby 
increasing the temperature gradient in the liquid. The 
rate of heat removal from the crucible must also be 
increased to balance the higher power input and main 
tain the skull. 

Figure | shows idealized temperature distributions 
calculated for two power inputs. These distributions 
are calculated assuming spherically symmetrical, steady 
heat flow from a localized central source, through the 
bath and into the skull. Temperature, T, as a function 
of the distance, r, from the center of the heat source is 
calculated from Equation 1: 


§.41 P (R,, r) 
2r Ki R 





m 


thermal conductivity, Btu {t/hr F 
power transmitted through the liq 
uid, watts 
power transmitted through the liq 
uid, Btu/hi 

R,,, = radius of liquid zone, ft 

I,, = melting point, F 

The average temperature, T,,, (based on total liq 


wd 


uid heat content) is calculated from Equation 2: 
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where: 


The values, 4 and 2 kw, refer to that fraction of the 
total power which actually finds its way into the metal, 
and through the skull. The total power requirement 
to maintain liquid bath of this magnitude is, of course, 
much larger because of radiant heat losses from the 
arc and the metal, Average liquid temperatures for the 
two levels of power input are also shown in Fig. |. Fig 
ure | is intended to illustrate principles rather than 
magnitudes; it should be noted, for example, that the 
shape of the liquid zone in skull melting is shallower 
and wider than a hemisphere. The magnitudes indi 
cated in Fig. | pertain to conditions in a small single 
electrode arc-melting unit. 

Equation 2 shows superheat is roughly proportional 
to power input and inversely proportional to thermal 
conductivity. The melting process is definitely ben 
efited by the low thermal conductivity of titanium. 
It is interesting that, for a given power input, superheat 
is inversely proportional to the size of the bath; how 
ever, a large bath retains superheat longer when powet 
is interrupted for pouring 

The superheat present in the liquid metal, as poured 
from the skull, is quite low then for two reasons: The 
amount of heat which can be pumped through the 
system is limited, and steep temperature gradients are 
rapidly dissipated when the power is turned off before 
pouring; the liquid tends to approach a condition of 
equilibrium with the skull, which means superheat is 
lost unless pouring is done quickly 


Gating. The preceding paragraphs have described 
conditions which impose limitations on the casting of 
uutanium. The principal problem is one of casting rel 
atively cold metal into a relatively cold mold. It has 
been found necessary to pour very rapidly through 
large gates. Solidification appears to be quite rapid 
and good surlace detail is difhcult to achieve. There is 
a marked tendency to entrap inert gas (which is present 
to support the arc) so that overflows are frequently 
used to reduce turbulence in the mold cavity, Oversiz« 
gates in conjunction with overflows and conventional 
risers can reduce yiclds below 50 per cent. A typical 
setup olf gates for investment casting six tensile bars is 
shown in Fig. 2. 

Solidification of Titanium Alloys. The lone cheertul 
aspect of the situation is the favorable mode of solidif 
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Fig. 3. . Diagram of a simple titanium casting furnace 


cation of titanium alloys. The combination of high 
melting point and low thermal conductivity leads to 
steep thermal gradients during solidification, Conse 
quently, there is littl tendency toward “mushy” on 
dendritic solidification; finely dispersed microporosity 
is absent from cast titanium. Porosity, if present in a 
casting, is coarse enough to be easily detected by radi 
ography. Furthermore, since titanium forms a strong 
skin almost immediately upon contact with the mold as 
a consequence ol steep gradients, cored blind risers may 
be used with good SUCCCSS Risering requirement 
shrinkage, and general solidification characteristics ol 
titanium closely parallel those of steel rather than those 


of aluminum, copper, and magnesium base alloys 


Titanium Furnace. Figure 3 is a schematic diagram 
of a simple titanium casting furnace. The outer shell 
is a vacuum-tight chamber which may or may not be 
externally cooled depending upon the design of the 
furnace. Molds and metal charge are inserted through 
the front and top access doors and the chamber eva 
uated to the desired vacuum with conventional oil 
diffusion and mechanical pumps. An inert atmosphere 
such as argon or helium, may be introduced before 
melting is begun 

Melting is begun by lowering the tungsten-tipped 
electrode until it touches the titanium sponge and 
strikes the arc. The molten bath is contained in a shell 
or skull or solid titanium inside a graphite crucible 
When a bath of sufficient size has been melted powe! 
is shut off and the metal poured by tilting the skull and 
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crucible through externally operated controls, The 
chamber is opened and the castings are removed when 
they have cooled suthciently to prevent atmospheric 
contamination 

\ commercially-available furnace for melting up to 
50 Ib of pure titanium or its alloys is shown in Fig. 4 
and 5, In this furnace the skull is set in a graphite cru 
cible backed by ramming mix in a stainless steel shell 
\ water-cooled copper cover lined with molybdenum 
radiation shields prevents excessive radiation losses and 
increases the efhciency of power use. A molten bath 
about 12 in, in diam. and 2 to $ in. deep can be main 
tained, No molten titanium comes in contact with the 
graphite crucible and recent castings have contained 
less than 0.06 per cent carbon, about the same as the 
starting raw material, titanium sponge 


Furnace Specifications 


Power is fed through three electrodes of negative 
polarity, each powered by a 900 amp DC welding gen 
erator; the molten bath is the positive electrode. A 
panel board with indicating meters and furnace con 


trols for positioning electrodes is attached to the fur 
nace, Each electrode draws about 900 to 1000 amp at 
25 to 30 v. Approximately | kw-hr is consumed per 
pound of metal melted, 

The chamber enclosing the skull, crucible, and elec 
trodes is a water-jacketed shell approximately 5 {t in 
diam. and 5 {t long. Power and cooling water are fed 


through vacuum-tight fittings on the shell. ‘Tilting 
mechanism and electrode-positioning devices are op 
erated externally; motion is transmitted through 
O-ring seals in the shell, A pressure of two microns o1 
less can be maintained within this shell. Cold leak rate 
is less than one to two microns per min, Alter evacua 
tion the chamber is back-filled with argon to a pressure 
of about 200 mm of mercury before melting is begun 

Molds. Patterns for split mold castings are made by 
conventional techniques using a shrinkage factor of 
about 14 in, per tt. Conventional wax or plastic pat 
terns are used for investment castings 
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Fig. 4 (left) .. Commercially-avail 
able furnace for melting up to 50-\b 
heats of titanium has a water jacked 
chamber enclosing the melting unit. 
After evacuation the chamber is 
filled with argon to a pressure of 
about 200 mm of mercury before 
melting is begun. 


Fig. 5 (below) . . Furnace with three 
electrodes, graphite crucible lined 
into stainless steel shell, and water- 
cooled copper cover lined with mo 
lybdenum radiation shields is tilted to 
pour positioned mold by external 
operated tilting mechanism, 


\ special refractory slurry is poured over split-mold 
patterns, allowed to harden, then fired to make a strong 
coherent pattern. Investment molds are prepared by 
dipping the wax patterns into a special precoating 
slurry. The precoat is allowed to solidify and is backed 
with standard investments in metal flasks 


Molds are given special treatment during fabrication 
to permit them to withstand the action of molten tita 
nium. Molds are assembled with the necessary gates 
risers, and pour blocks and held together with appro 
priate clamps or jigs. Investment molds are dewaxed 
and fired in standard fashion before use 





Surface Contamination Surface contamination ol cast 
ings by mold reaction seriously impairs the ductility of 
titanium castings. The extent of surface contamination 
of castings by reaction with molds has been evaluated 
by making microhardness traverses perpendicular to 
the surface. Since the hardness of titanium and its 
alloys is appreciably affected by total carbon, nitrogen 
and oxygen content in a predictable fashion, hardness 
traverses represent an extremely sensitive indication 
of interstitial element pickup during solidification 
Typical traverses shown in Fig. 6, are from data ob 


tained by Dow Chemical Co. at Midland, Mich 


Transverse Hardnesses 


Typical hardness curves for castings made in unpro 
tected molds reveal a drastic hardness increase at the 
casting surlace. Hardness decreases gradually at greater 
depths below the surface until it reaches a low level 
equal to the hardness of uncontaminated metal at a 
depth of 0.050-0.060 in. below the surface. This is 
roughly the limit of penetration of contaminants tor 
sections up to | in, in unprotected refractory molds 

Similar hardness traverses have been made on cast 
ings poured into protected molds. In these hardness 
traverses the increase in hardness at the surlace is very 
much less and hardness decreases to the hardness ol 
uncontaminated metal at a depth of 0.004-0.006 in, be 
low the surface. This is clear proof that protected molds 
provide freedom from surface contamination 


Physical Properties of Titanium and Alloy Castings. 
Fypical physical properties of pure titanium castings 
poured from a skull furnace are given in Table 1. Thess 
properties were determined from investment cast ten 


sile bars similar to those shown in Fig. 2 or from tensile 


bars machined from a 2 in. square cross-section chill 
cast ingot. The increase tensile strength of annealed 
test bars from chill-cast ingots ts, as yet, unexplained 

\ typical chemical analysis for the cast tensile bars 
is also shown in Table |. Carbon content is significantly 
lower in recent castings than was previously possible 


*Modifications in melting and casting techniques make 


possible production of castings having essentially the 


same interstitial content as the titanium sponge raw 
material 

Physical properties obtained at Watertown Arsenal 
for 4 per cent Cr-2 per cent Mo alloy titanium castings 
are shown in Table 2. These properties were deter 
mined on bars cut from castings supplied to Watertown 
Arsenal for evaluation 

Other alloys of titanium have also been cast using 
the skull melting technique 
cent Al-4 per cent Mn alloy, 2 per cent Al alloy, 4 per 
cent Al alloy and others. All have been made with high 


Among these are a 4 per 


strength and good ductility. Interstitial pickup has 
been reduced to a minimam, yielding sound castings 


with good physical properties 


Conclusions. Metallurgical requirements for the cast 
ing of titanium have been evaluated and production 
equipment and techniques evolved tor the commercial 
casting of titanium and its alloys. High quality castings 
have been made in pilot plant equipment. Furnaces 
are now available for pouring melts up to about 50 


lb in a commercially feasible operation 
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Fig. 6... Typical traverses show surface contamination 


Tab'e | 


(Carbon,—0.018%,; oxygen,—0.135 


Properties of Pure Titan um Castings 


hydrogen, —0.013,; nitrogen,—0O 006) 





Chill Cast Ingots As Cast Anneciled* 


Ultimate Tensile Strength (psi) 67,800 67,700 86.500 85,500 
Elongation in 1.4 in. (%) 17.4 186 18.0 13.9 
Reduction in Area (%) 25 27 4 10 
Hardness (Ra) 50.5 49 0 49 


Cast Tensile Bars 


Ultimate Tensile Strength (psi) 76,000 73,300 76,300 74.900 
Elongation in 1.4 in. (%) 88 12.0 04 136 
Reduction in Area (%) 17 1! 12 
Hordress (Ra) 5] 10.45 49 





“Annealed | hr in argon atmosphere at | 350F 


Table 2 Properties of a 4°%/, Cr-2% Mo Alloy of Titanium 





Hoard Yield 
psi 0.1% 
offset 


V-Notch Charpy 
ft. Ibs 
23 ¢ 40 ¢ 


Cstg omen Tensile Cong ® A 

psi yy Yo 
26 100,000 124,500 78 60 
27.5 102,000 125,500 +5 
28 105,000 128,000 190 
25.5 97,500 119,000 ; 5.3 





Research and development are progressing to ad 
vance our knowledge ol titanium casting production 
in quantity, Castings ol high strength and good quality 
can find increased use in the aircralt industry where 
titanium’s high strength-weight ratio and rupture 
strength in the intermediate temperature range make 
ita usetul structural material. High resistance to attack 
by many severely Corrosive media make titanium cast 
ings mcreasingls important to the chemical proc 


indlustries 
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Fig. 1 . . Tension test specimens poured every hour, iden- 
tified by heat and time and annealed with the castings, 
are held for customer inspection, 


Lawnence E. Emery / Chief Metallurgist 
Marion Malleable lron Works Div. 
Chicago Railway Equip. Co., Marton, Ind. 


@ Duplexed malleable iron requires close control of 
the melting process to insure uniformity. Full knowl 
edge of the effects of raw materials on metal castability, 
annealability, and physical properties is vital to the 
production of a uniform high-quality product. Because 
the old time melter was aware of differences in pig 
iron, he made it a practice to use a mixture of various 
types of pig to produce a good heat. 

Most foundries use malleable pig iron in the duplex 
melt charge. Due to its graphitic carbon content result 
ing in increased centers of graphitization, pig iron 
causes malleable iron to be sensitive to precipitation 
of primary graphite if silicon is not maintained at a 
low level. Low silicon levels, however, are prone to 
shrink and tear, and require longer annealing time. 

Graphitic carbon in the charge causes pearlitic mal 
leable to have unusually shaped nodules of erratic size 
and wire distribution, It affects machinability and 
physical properties by contributing to primary graph- 
ite and more nodules, small and close together. 

Figure 2 shows the effect of graphitic carbon-bearing 
materials in the charge on the relationship of annealing 
time and the number of graphite nodules. Physical 
properties were below par consistently, even with not 
mal carbon values, Spectrographic analyses (Table 1) 
show the charge containing malleable pig to be con 
siderably higher in copper, nickel, and titanium than 
a charge without malleable pig. Copper and _ nickel 
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Start Duplex 


Malleable Control 


with Raw Materials 





Duplex Malleable Control Tips 


Purchase all raw materials on specification for bet- 
ter basic, initial control. 

Keep graphitic carbon bearing materials under 
control to improve nodules and physicals. 

Use sound cupola practice to lessen loss of silicon 
and manganese for better annealability. 

Determine metal temperature with good pyrometer 
practice to control castability. 

Select proper metallurgical coal for furnace at- 
mosphere control. Make proximate analysis of 
each car of coal. 

Test metal fluidity to indicate melting conditions. 

Desulphurize to refine metal, control sulphur, and 
minimize non-metallic inclusions. Low sulphur 
irons have increased strength and ductility due 
to improved nodule shape and distribution. 





promote precipitation of primary graphite; copper, an 
especially powerful graphitizer, increases the number 
of graphitization centers, resulting in smaller, more 
numerous temper carbon nodules. 

Pig iron is affected by its ore as well as blast furnace 





practice. Many foundrymen and metallurgists refer to 
this as heredity. In view of this, microstructure and 
residual alloy content of pig iron should be checked 
constantly. Iron from a charge in which silvery iron 
has replaced the variable pig iron does not mottle as 
easily as iron from a higher graphitic-bearing charge; 
therefore, it has improved microstructure and increased 
uniformity. Increasing the silicon content of the base 
metal reduced annealing time. 

Temper carbon shape, size, and distribution are 
more uniform in both malleable and pearlitic irons 
from a low graphitic-bearing carbon charge. Physical 
properties of both irons exceeded the specifications for 
yield, tensile, and elongation. 

Nodule shape, size, and distribution are affected by 
many factors. The type of nodule shown in Fig. 3 is 
undesirable because the large number of small temper 
carbon nodules, being close together, form planes of 
weakness through the ferrite. This type of structure, 
however, would have superior machinability due to 
the short distance between nodules which act as chip 
breakers. 

Equally important in producing good iron is control 
of the type and quantity of steel in the charge. For 
ideal cupola melting conditions, steel scrap in a well 
balanced charge should be at least 14-in. in section. 
Light flashings are particularly difficult to melt as they 
are prone to oxidize excessivley. 

In the author's plant, the steel portion of the charge 
consists entirely of low phosphorus metal: 12 per cent 
plate scrap; 44 per cent angle, bar, and rail; and 44 
per cent shells or forge crop-ends. The uniform qual 
ity of these types of steel scrap is ideal for consistent 
cupola operation 

If the steel content of the charge is held constant, 
there is a minimum of variation in annealability. I 
the steel content is increased, casting hardness is in 
creased and metal structure is changed. High steel mix 
tures produce iron with less tendency to mottle and 
with increased physical properties. Iron from mixtures 
containing more than 40 per cent steel has an abnormal 
tendency to shrink and tear. It is possible, however, to 
increase fluidity and decrease tearing by increasing the 
silicon content of a high-steel melt. 

Whereas light steel scrap will cause excessive oxida 
tion in cupola melting, excess air in the air furnace will 
oxidize the melt and adversely affect castability and 
annealability. A series of tests were conducted to de 
termine the effects of increased oxidation on first stage 
graphitization. 

Figure 4, nodule count after annealing at 1700 F 
lor various lengths of time, shows that decomposition 
of carbides was completed sooner in the iron which was 
melted under ideal conditions. Variations in nodule 
shape and size were marked, and the number of non 
metallic inclusions were greater in the iron melted 
under more severe oxidizing conditions 

Ihe degree of oxidation was determined by the 
amount of FeO in the cupola slag and by the increased 
loss of silicon and carbon from cupola metal. Metal 
fluidity decreased when FeO content of slag increased 
and abnormal fractures of the as-cast specimen were 
noted. 

Microspecimens used in the oxidation test were ma 
chined from bars | in. square by 7 in. long. Bars were 
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Fig. 2 . . Effect of graphitic bearing charge materials on 


relationship of annealing time and nodule count 


Table | Spectrographic Analyses of Malleable Charges 





Charge | Charge 2 


Charge Components per cent per cent 


Malleable pig 10 none 
Malleable scrop 5 4 
Silvery pig é 
Sprue 47 51.4 


S'eel scrap 100 100 0 


Charge Analyses 
Silicon 1.07 
Manganese 0.53 
Sulphur 0.171 
Carbon 2.51 
Copper 0.16 
Nickel 0.14 
Titanium 0.10 
Boron 0.002 
Aluminum 0.010 
Phosphorus 0.120 





heated in a turnace tor three hours to 1700 F, then 
removed at increments of one hour and cooled rapidly 
with forced air. A microspecimen from each bar 
was polished for nodule examination. Nodules were 
counted and measured in the center and at both edges 
of a 6 in. diameter circular field. Due to migration ol 
carbon nodules and non iie tallve ithe lusions a number 
of readings were taken to obtain statistical average 
shown in Fig. 4. Composition of the iron in this test 
was ©, 2.35 per cent; Si, 1.22 Mn, 0.48; S, 0.150: and 
Cr, 0.020 

Avoiding the formation of exceptionally large or 
coarse tem per carbon nodules (Fig 5) is ol pal mount 
importance in maintaining physical properties. Prop 
erly superheating molten cast iron improves rate of 
graphitization and structure 

A disappearing-flament-type pyrometer is used to 
check temperatures because it is dependable and oper 
ators are able to read plus or minus 10 degrees. Metal 
temperature 1s checked every 40 min at the cupola 
spout, every 30 min at the air furnace spout, and once 
an hour at the pouring line. The pyrometer is used 
also to check air furnace flame temperatures to insure 
proper super-heating. The pyrometer together with a 
combustion testing instrument is used in balancing 
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Fig. 3. . Effects of melting variables 

on nodules; (above left) many small 

nodules form planes of weakness 

through ferrite; (above) numerous 

nodules result from high-graphitic 

charge; (above right) excessive cu- 

pola oxidation caused many inclu- 

sions; (left) sprawly nodules and 

ra small carbon particles are due to ex- 

cess air in air furnace; (right) cupola 

& oxidation caused sprawly nodules, 

pearlite indicates incomplete anneal. 

te Photomicrographs 100X, reduced ap- 

- proximately one-fourth. 

flame temperature between the front and rear of the \ possibly antique, but practical, method of check 
furnace by altering combustion factors ing fluidity and metal characteristics is based on the 


Iwo optical pyrometers are used to determine temp spoon test. This procedure consists of dipping a sample 


eratures; one instrument (kept in the laboratory) is of metal from the bath with a laboratory ladle 3 in 


used to check the service instrument. Every three in diam and 21% in. deep, which has been thoroughly 


months the service pyrometer is sent to the manufac 
turer for inspection and repairs and the laboratory 
instrument becomes the service instrument. 

Phe importance of good pyrometer practice in tem 
perature control cannot be over emphasized as many 
casting defects can be traced to metal temperature fluc 
tuations, Readings should always be taken in the dark 
portion of the stream. Due to the higher emissivity of 
iron oxide film and slag in the bright portion of the 
stream, temperature readings taken at this point will be 
higher. Accurate readings cannot be obtained through 
smoke or dust. It is good practice to take readings at 
the same location each time temperature is determined. 

Phe old-time foundrymen, who did not have pyrom 
eters, were well aware of the effect of temperature; by 
trial and error they found that different types of work 
should be poured at different temperatures. The old 
adage, hot iron will cover up a multitude of sins, ts 
more the exception than the rule today, The broad 
effect of superheat on graphitization, shrinkage, and 
tears makes good pyrometer practice imperative. 

Fluidity of cast iron is influenced by many factors; 
however, under specific conditions, fluidity tends can 
be established, At Marion Malleable two fluidity spirals 


poured once an hour show any serious change in metal 
composition or temperature, Correlating fluidity with 
misruns is relatively simple and results for a one-year 
period have been gratilying. 
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dried, then preheated by immersing in air furnace bath 
When the ladle is removed from the furnace a stop 
watch is started and the operator observes the metal in 
the ladle through melter’s glasses. As soon as the metal 
begins to break, the watch is stopped. Elapsed time 
will vary with metal composition, temperature, oxida 
tion loss, and melting and super-heating atmosphere 
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Fig. 4... Comparison of excessive oxidation in cupola 
with normal operation on the relationship of nodule 
count and ‘annealing time. 





Phe standard for a plant will depend on its particular 
operation 

Figure 6 is a graph of results of the spoon test on a 
cold-melt operation. The graph shows that a spoon test 
time of 50 sec should indicate a carbon range ol 2.55 
2.45 per cent and a tapping temperature of about 2800 
F. This test is valuable for checking the progress ol a 
cold-batch melt. Although this chart would hold true 
only for this particular cold-melt operation, a similar 
set of figures could be accumulated and plotted for 
any operation. 

For best results in Marion Malleable’s duplexing 
operation, it was found desirable to have a minimum 
ot 75 sec on the spoon test. If temperature is within 
the normal range, it is possible to estimate carbon and 
silicon contents. 

he amount of air required for theoretically ideal 
combustion can be calculated; however, in practice it 
is difhcult to reach theoretical accuracy in air furnace 
operation. Furnace ethciency and melting and super 
heating conditions are determined by measuring the 
amounts of the products of combustion with a “heat 
prover.” On the basis of these tests, and depending 
on the stage of melting, the air-fuel ratio is adjusted 
to attain the proper furnace atmosphere. The heat 
prover periodically draws samples of furnace atmos 
phere through a water-cooled sampling tube. The in 
strument measures the amounts of various gases; indi 
cating immediately changes in combustion 

Air-fuel ratio and proper mixing not only govern 
combustion efhiciency and flame uniformity, but they 
also determine furnace atmosphere which aflects phys 
ical properties of the metal by influencing nodule 
shape, size, and distribution. During the superheating 
and refining period combustion efhciency ts usually 
at its peak with a minimum olf CO present. This period 
with a small excess of oxygen and a trace olf combus 
tible is the most satisfactory, economically and metal 
lurgically. 

Daily variations in outside atmosphere necessitate 
adjustments in the air-fuel ratio to maintain consistent 
furnace operation. Many duplexing foundries have in 
stalled moisture control equipment on cupola blast for 


Fig. 5 (above) . . Large coarse nod- 
dules reduce physical properties. 
100X, reduced one-fourth. 


greater control of melting conditions. Since the ai tu 
nace does not have moisture control, fuel requirement 
and air-fuel ratios become the critical lactors 


An atmosphere rich in CO (increased combustibl 


content) produces metal which, when cast and an 


nealed, has a marked reduction in physical properties 
due to sprawly, lattice-type temper carbon nodules 
(Fig. 7). lron thus allected is more sensitive to mot 
tling, even when carbon content is in the lower ranges 
Composition of the specimen in Fig. 7 ts 2.18 per cent 
carbon, 1.28 per cent silicon, 0.15 per cent manganese 
and 0.16 per cent sulphur 

Figure 8 is a photomicrograph of the as-cast structur 
ol metal in Fig. 7. Figure 9, the as-cast structure of an 
iron from a turnace with ideal atmosphere, shows a 
more uniform, much finer structure 

The effect of atmospheres on shrinking and tearing 
is not to be overlooked, Atmospheres rich in CO pro 
mote tearing and micromottling. Figure LO is a photo 
micrograph of micromottling in a %),-in. section of a 
casting that was poured at the end of the heat trom a 
furnace whose atmosphere was rich in CO, Carbon 
reduction in this operation was only 0.10-0.15 per cent 
Composition ol this metal was: ¢ 2.20 per cent Si 
1.30; Mn, 0.45; and S, 0.150 

Occasionally it becomes necessary to make addition 
to the bath of metal in the aw turnace. The turnace 
should be plugged betore an addition is made, and held 
lor five minutes afterwards. Alter the addition has been 
made the bath should be puddled with a green sapling 
Moisture escaping the green wood mechanically mixe 
the addition into the bath 

Large additions of silicon, manganese r carbon 
have a tendency to inoculate the bath promoting the 
formation of primary graphite. Figure Il shows pri 
mary graphite in malleable iron, the eflect of an addi 
tion of manganese; the sample was poured within two 
Alter puddling 


lor five minutes, however, the fracture was tree trom 


minutes alter the addition was mace 


primary graphite 

Susceptibility to inoculation iy more pronounced in 
higher silicon irons and there is a greater danger when 
the furnace atmosphere is rich in CO. After the cupola 


Mi 


Fig. 6 (right) . . Correlation of spoon test, metal temperature, 





Fig. 7 . . Atmosphere rich in CO pro- 
duced sprawly nodules; 2.18% C, 
1.28 Si, 0.45 Mn, and 0.16 S. 


has been dropped the air furnace air-fuel ratio is ad- 
justed to increase the CO content of furnace atmos 
phere; to reduce carbon loss from the melt. During the 
refining and superheating periods, the susceptibility of 
melt to inoculation is reduced due to oxidizing atmos 
phere low in combustibles. 

Since sulphur content has an influence on nodule 
shape, control of sulphur is essential. Desulphurizing 
improves the metal by making it cleaner and producing 
a refined grain. Keeping sulphur below 0.150 per cent 
minimizes tearing. 

Ihe boiling reaction of metal to the addition of soda 
ash removes occluded gases and non-metallic inclusions 
are carried out in the slag. A noticeable increase in 
metal fluidity is realized from the desulphurizing treat 
ment due to removal of oxides and occludent gases. 
Also sulphide inclusions are reduced and refined, there 
by increasing metal strength, 

Experience with high-sulphur irons correlates with 
the investigation “The Effect of Manganese Sulphur 
Ration on the Rate of Annealing Black-Heart Malle- 
able Iron” by J. E. Rehder, AFS TRANsActions, vol. 56, 
pp. 158-151 (1948), Mr, Rehder states that an increase 
in the manganese-sulphur ratio results in a more irreg 
ular shaped temper carbon particle. 

At Marion Malleable the matrix of an iron with 0.33 
per cent sulphur and 0.60 per cent manganese con 
tained five times as many temper carbon particles as 
iron with sulphur below 0.150 per cent. Annealed speci- 
mens of high sulphur iron appeared entirely ferritic 
at 10OX, However, at higher magnification, pearlite 
within the ferrite grains became apparent. Nodules 
were very irregular in shape and physical properties 
were below Grade B specifications. 

The author has done some preliminary work with 
dry nitrogen and calcium carbide injection desulphur 
ization of gray and malleable iron, Results have been 
promising. Metal fluidity was increased considerably, 
making it possible to pour at lower temperatures. Nod 
ule make-up is compact and microstructure contains a 
minimum of non-metallic inclusions. It is interesting 
to note that the physical properties of the annealed 
malleable composed of 2.56 per cent carbon, 1.28 per 
cent silicon, 0.52 per cent manganese, and 0.070 per 
cent sulphur, for 0.6265-in. diam specimen, were: 
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Fig. 8. . As-cast structure of metal 
in Fig. 7; all photomicrographs 100X, 
reduced one-fourth. 


Fig. 9 . . Uniform, finer as-cast struc- 
ture of iron from furnace with ideal 
atmosphere. 


$8,560 psi yield, 59,400 psi tensile, and 19 per cent 
elongation. Irons with carbon content this high nor 
mally have lower physical properties. The effect of 
injection-type treatment on sulphur contents of 0.04 
0.10 per cent is being investigated. 

Basically, the air furnace has been accepted as a 
superheating unit; primary concern is with tempera 
ture pickup. Through instrumentation and modern 
methods of testing, it has been found that metallurgical 
coal, used for superheating, influences metal charac 
teristics and the final structure of the annealed product 
Phe amount or air required to burn the fuel, combus 
tion efficiency, and resultant furnace atmosphere ar 
largely dependent upon coal composition, 

Due to variation in coals, coal properties should be 
considered in obtaining fuel for ideal combustion con 
ditions. Moisture can be present in all melting coals 
as surface moisture or as hygroscopic moisture. A nut 
coal (54x Il% to % x 134-in.) has less surface moisture 
than 54-in. slack with its large amount of surface area 

For a period of three years, coal of prepared sizes has 
been used at Marion Malleable and many advantages 
have been realized. Nut coal feeds more uniformly 
through the pulverizer and furnace atmosphere has 
been more uniform. The absence of large quantities 
of moisture reduced air requirements and increased 
combustion efhciency. Moisture pickup by nut coal is 
negligible, making it possible to store sized coal in the 
open. Sized coal also creates less dust around the pul 
verizer. 

Coal performance is influenced by the type and 
amount of volatile content. High-volatile coals release 
volatile matter rapidly during burning and require a 
large quantity of air to control furnace atmosphere 
Since the air supply is limited, combustion is often in 
complete and incompletely burned products of com 
bustion come in contact with the metal. Low-volatile 
coals release gases at a much slower rate allowing com 


plete chemical reaction with oxygen in the air. Coal 


of 20-22 per cent volatile content is considered a low 
volatile coal. 

Coals with high fixed carbon content burn uniformly 
throughout the melting furnace. Although fixed carbon 
contains some of the hydrogen, sulphur, oxygen, and 





Fig. 10 (right) . . Micromottling in a 
Xs-in. section of iron held in reduc- 
ing atmosphere. 


Fig. 11 (far right) . . Primary gra- 
phite is the result of inoculation of 
the furnace bath. 


Table 2 . . Typical Analyses of a Nut Metallurgical Coal 





As Received (%) Dry Basis (%) 


Analysis Proximate Ultimate Proximate Ultima e 


Moisture 0.53 0.53 

Carbon 84.33 84.78 
Fixed Carbon 70.01 

Hydrogen 4.88 4.91 
Nitrogen 1.33 1.40 
Oxygen 4.61 4.63 
Volatile 25.74 25.88 

Ash 3.72 3.72 3.74 3.74 


100.00 100.00 
Sulphur 0.54 0.54 0.54 
Btu 14,909 14,988 
Grindability 98 


Typical Analysis of Ash from Metallurgical Coal 


per cent per cent 

SiO» Silica 51.64 NavO Sodium Oxide 

AlvOz Alumina 33.81 and 3.50 

Fe2Ox Iron Oxide 6.55 KeO Potassium Oxide) 

CaO Calcium Oxide 3.60 PvOs Phosphorus Pentoxide 0.30 

MgO Magnesia 0.41 $0 Sulphur Trioxide 0.19 
total 100.00 


Ash Fusion Temperature: 2720 F 





nitrogen in the coal, high combustibility of the carbon 
oftsets heat loss due to other included elements. 

Coal ash content should be low and the fusion 
point should be high. Silica, bases, and alumina con 
tent lower the fusion point of ash. Coals high in iron 


and sulphur should be avoided as their ash fuses read 


ily to refractories. 

Sources of melting fuel should be selected on basis 
ot careful examination of proximate and ultimate an 
alysis of their product. Carbon content of the fuel 
should be high to insure more complete combustion 
and a more desirable furnace atmosphere. Unburned 
fuel creates an atmosphere rich in CO, adversely affect 
ing castability and annealability. Grindability of the 
fuel also affects combustion as harder coals do not pul 
verize to the proper fineness, thus retarding combustion 
and reducing efhiciency. Analysis of a satislactory, 54 x 
114-in. nut, metallurgical coal is given in Table 2. Note 
that moisture (hygroscopic), as received, in the nut 
coal is low. It is not necessary to run an ultimate an 
alysis on each car of coal; proximate analysis has served 
well to detect coal which does not meet specification 

Fuels outside specification can be used if adjustments 
in furnace operation are made. High ash and volatiles 
increase operating expense by lowering furnace eth 
ciency with increased fuel and air requirements. ‘They 


also result in unfavorable furnace atmospheres. Small 
variations in fuel analyses may seem insignificant, but 
they must not be overlooked if uniform metal is desired 

\t Marion Malleable specifications for metallurg 
ical coal are: moisture, 1.50 per cent, max,; ash, 4.50 
max.; sulphur, 0.70, max.; volatile, 21.5-27.5; fixed 
carbon, 67-75; grindability, 90, min. The ultimate an 
alysis will show a minimum of 78 per cent carbon 
80-85 per cent is preferred. Minimum Btu re quirements 
are 14,600 as received. All new sources are checked for 
pyritic sulphur before being used. 


Conduct Teacher-Training Course in Brazil 


Explaining use of visual aids to foundry teachers from 
Brazilian technical and industrial schools is Prof. Carlos 
Infanti, Brazilian foundryman. Working with Prof. Infanti 
in extending instruction of foundry work in Brazil, is Edwin 
W. Doe, educational consultant to the Institute of Inter 
American Affairs, U.S.A. Operations Mission to Brazil 
Doe is author of FOUNDRY WORK, published by the 
American Foundrymen's Society. Seventeen foundry 
teachers recently completed an intensive six-week sum 
mer course at College of Novo Friburgo, Rio de Janeiro, 
which included teaching methods, shop organization, 
safety, use of visual aids, and foundry training in the 
shop at Escola Tecnica Nacional, Rio. Besides teaching 
the usual foundry operations, technical and industrial 
schools teach lost wax techniques—very important in 
Brazil. Foundry courses of individual schools are being 
arranged to fit the needs of local industry. School shops 
are being remodeled and equipment is being installed 
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D. ofitable foundry operations require fast, de- 
pendable production of uniformly good cores 
and molds at lowest over-all cost 


Even with the best of pattern or corebox equip 
ment, machinery, and your skilled labor, your 
cores and molds will be right only if they are 
properly baked. 


Coleman Core Ovens take the guesswork out of 
core baking . . . eliminate wasteful rejects and 
make-overs .. . lower core department costs .. . 
do your core baking better, faster and cheaper. 


Coleman Mold Ovens assure proper drying to 
make true-to-pattern castings whether molds are 
to be bone dried or skin dried 
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e WRITE FOR BULLETIN 54 Coleman Rolling Drawer Ovens 


Let us recommend the RIGHT type of core and mold oven 
for your requirements — we make them ALL. 
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OLEMAN OVENS 


Only COLEMAN offers a complete line of 
foundry ovens with all these advantages: 


RECIRCULATING AIR OR DIELECTRIC HEATING SYSTEMS 


to meet your requirement best 


DEPENDABLE BAKING AND DRYING. Coleman Ovens re 
move all uncertainties in core baking and mold drying 
Rejects and make-overs are eliminated. 


INCREASED LABOR SAVING. Efficient and modern 
mechanical designs reduce handling and other indirect labor 
fo a minimum, 


HEAVY DUTY CONSTRUCTION. Responsible for depend 
able performance, economical operation, and minimum main 
tenance cost under rugged service requirements, 


MAXIMUM FUEL ECONOMY. Coleman Heating Systems use 
the most economical fuel available to you — gas, oil, stoker 
coal, electricity, etc. 


FLEXIBILITY AND ACCURATE CONTROL to bake oil or resin 


binders—whichever is most satisfactory for your requirements 


BETTER WORKING CONDITIONS. Positive ventilation built 
into Coleman Ovens prevents leokage of fumes and gases — 
helps to make the core department a good place to work. 


WIDEST EXPERIENCE. Gained through half a century of ex 
clusive specialization in foundry ovens and the building of 
more than 11,000 successful Coleman Oven installations 


Coleman Dielectric Oven 





Coleman Transrack Ovens 


Coleman Car Type Mold Ovens 


THE FOUNDRY SQUirmacy COMPANY 


1825 Celumbus Road 


Cleveland 13, Ohie 


WORLD'S OLDEST AND LARGEST FOUNDRY OVEN SPECIALISTS 





HOW TO BUY 


FOR MORE OUTPUT 
PER MAN-HOUR 


““More Use per Dollar” 


Look for a company that will engi- 
neer wheels specially to meet your 
specific requirements ... to re- 
move more metal, faster—at lower 
cost. Be sure that each type— 
flared cup, cone or plug and 
mounted points, as well as straight 
wheel—is bonded for its particu- 
lar application and speed. 


Select only the most efficient port- 
able wheel for your job... one 
that combines fast cutting action 
with long wheel life. The type of 
abrasive and correct grain size 
should be determined by the rate 
of metal removal and finish your 
operations require. Only the right 
rubber or resinoid bond permits 
the cutting grains to do a uniform 
quality job at top speed. A careful 
analysis of these factors as they 
affect your snagging problems can 
best assure more pieces done per 
hour with your portable grinders 

. less operator fatigue and lower 
production costs at your plant. 


Specify by name the portable 

snagging wheels engineered with 
your job in mind. 
specify Manhattan 
Portable Wheels. 


WRITE 


MANHATTAN 


— 


, Ba 2 


MANHATTAN PORTABLE WHEELS 


on incentive who want speed, as 


Individual engineering for every 
customer is the secret of success 
in Manhattan Portable Wheels for 
portable grinders. Every phase of 
the wheel you buy—type of abra- 
sive, grain size, hardness, structure 
and bond—are determined by the 
specific requirements of your 
work. They are built to solve the 
problems at your plant .. . to re- 
move more metal... faster... 


at low cost. They satisfy workers 
TO ABRASIVE 


RUBBER 


WHEEL 


DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, 


well as management men who 


want uniform quality production. 


Let a Manhattan representative 
show you how you can get more 
output per man-hour and lower 
“More Use 


. with Manhattan 


production costs... 
per Dollar’ 
Portable Wheels and other types 
of high speed, heavy duty abra- 


sive wheels. u-Bes 
DEPARTMENT 


NEW JERSEY 


INC. 


fe OAS Sore OG? 


Conveyor Belts 


Tonk Lining Abrasive Wheels 


ci ih acdc i Fon Belts « * Radiator Hose + Brake Linings * Brake Blocks » Clutch Facings 


Asbestos Textiles + 
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Plastic, ond Sintered Metal Products » * Bowling Balls 
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Calculations Cut to 1/15 
With Slide Rule and Graph 


Ka 





rule 





The graph (see following page used to | 
cate the decimal point of slide rule calcula 


tions, is particularly advantageous when 





Table of Coordinates for Curves 








P Pp Pp Vent iron defectives from core crocks, unfilled ventholes, and exposed wires Centinvoys improvement in per cent defective is occompanied by much 
N per- N per- were reduced from 16.5 to 3 per cent by daily checking of core assemblies closer contro! limits. Decimal point graph is particularly helpful in colculet 
Units cent Units 
269.19 26919. 
358.56 35856 
447.75 44775 
536.76 53676 
625.59 62559. 
714.24 71424 
802.71 80271. 
891.00 89100 
1154.79 115479. 
1416.96 141696 
1677.51 167751 
2000.06 200006 
2500.00 
3456.00 
4275.00 
5076.00 
6624.00 
8100.00 
10179.00 
12096.00 
14400.00 20.0 


cana 4 bered from 25 to 200,000 and the X-axis from the adjacent areas with the slide rule still closed. Don't move the 
20475.00 35.0 0.3 to 50. Curves are plotted from the table Values from the table of coordinates should hairline. Directly under the chosen value of 


21600.00 40.0 of coordinates. From left to right, the curves be sufficient to draw fairly smooth curves. If per cent defective on the B-scale will be found 
22275.00 45.0 are labled 3e, 0.1 per cent, 3¢ 1.0 per more are desired, thev are found in the fol the value of NV. Then locate the decimal point 
272500 00 500 cent, and 3¢ 10.0 per cent. The areas adja lowing manner in the N value 


' 


and charting ing these limits with quality control slide rule 


w 
°o 
w 


setting control limits for per cent defective cent to the curves contain 3e, values of the For t per cent curve e anv 
on 15 to 20 tvpes of defects and where larg following per cent ranges: 0.0366 to 0.0999 value of p from 0.003 to 0.50 (0.3 to 50 per 
variations in daily output cause the size of 0.101 to 0.999. 1.01 to 9.99. and 10.01 to 30.0 cent) and 0.01 10 per cent) for Se, in the 
sample N. to varv also In most cases, when the technician has 

The graph shows three curves which repre solved the formula on his slide rule, a quick enunsion fa 
sent the 10.0 per cent, 1.0 per cent, and 0.10 glance at the graph will locate the decimal “ay , 
per cent values of 3e, for specific combinations point. He merely reads across the X-axis to 
of p (per cent) and N. Any combination of his value of average per cent defective, and then solve for N. It will be found that the 


p and N which does not produce a 3e, value up chart to his size of sample N, noting value for N is the same as 9p (l—p)., except 


' 


Nwwe— —- OOCCCC SO 


woewoovenuousr 


oduce a 3e, value which falls in one d al point relation p is shown wi and 10.0 per cent curves are found similarly by 
areas adjacent to the curves. The graph circles substituting 0.001 and 1.0 respectively for 3e, 
includes all values of p from 0.3 to 50.0 pet Although the chart is given in terms of If slide rule accuracy is satisfactory it can 


cent and of N from 25 to 200,000 units o1 average per cent defective, it can just as well also be used to locate coordinates. Close the 
observations be in terms of average fraction defective, by rule exactly. In position, the left hand 


wOoOoe@mouUbtnnw ww —- OCOOo0Cc°ocCcCcSo 


COSCOCOSCOC SOwYORWVODBMNOWS 


~— 


To make the graph, one needs a sheet of simply mov the decimal point two places “1” on the D-seale indicates the values 3e, 


> 
° 


logarithmic paper 3x5-cvcles, with cycles to t left in the values on the X-axis, and 10.0, 1.0, or 0.10 per cent. Set the hair line at 


3x3-in. for easy reading. The Y-axis is num in the values for 30, on the curves and in any value of per cent defective on the P,-scale 








200,000 


100,000 (0) 2g ~ 
—_ &Y 
ae 





4 





Quality Control 


NUMBER OF UNITS IN SAMPLE (N) 





LOGARITHMIC SCA 





25 
0.3 1.0 


AVERAGE PERCENT DEFECTIVE (p) 


Vv) 
Ln 
Saal 
S 
— 
a 
_ 
CS 
- 
| 
0 
be 


Decimal point graph shows the digit-decimal point relationship for 30, values within the circles. 
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How to Cast Pressure-Tight 


Copper-Base Alloys 


® Many copper-base casting alloys are 
subject to unsoundness that allows the 
castings to leak when they are placed 
under pressure These alloys are essen 
tially solid solutions, characterized by 
a long freezing range and only a small 
amount of eutectic that freezes at a 
constant temperature at the moment 
of final solidification. 

\ literature survey by the Brass & 
Bronze Research Committee of the 
American Foundrymen’s Society, en 
titled Mert QUALITY AND 


TIGHTNESS Of! 


PRESSURE 
Correr-Bast ALLoys 
points out that castings do not leak un 
less they have open channels leading 
from one surface to another. Gas con 
tent of the melt has a direct bearing 
on the extent and size of these open 
channels 

Most authors agree that the major 
cause of gas unsoundness is the de 
crease in solubility of hydrogen in the 
copper-base alloys between the te mpera 
tures at which freezing starts and is 
completed. Hydrogen that is liberated 
reacts with Cuprous oxide in the alloy 
to form steam 

2H + CuO & 2Cu + HO 

The steam, insoluble in the freezing 
alloy, forms bubbles or fills the voids 
resulting from  microshrinkage I he 
pressure of the steam te nds to prevent 
feed metal entering the voids, and 
should these voids be interconnected 
they make channels across the wall of 
a casting through which gases of liquids 
may seep 

Remedy for gas unsoundness, the 
report points out depends on the type 
of alloy. Basic in melting all types 
however, is use of an oxidizing atmos 
phere to minimize hydrogen absorp 
tion. High-zinc brasses and manganese 
bronzes have little tendency toward gas 
unsoundness because zinc vapor rising 
through the melt absorbs and removes 
hydrogen in addition to blanketing the 
molten metal and keeping water vapor 
away. Danger of gasification in brass 
increases suddenly and rapidly as the 
vim begins to boil and flushing with 
nitrogen is recommended if these alloys 


become gassed 


Neutral alloys (readily absorb oxygen 
is Cuprous oxide when molten) include 
those with 10 per cent or less zinc, and 
those with low residual phosphorus, as 
well as all melts containing no strongly 
reducing clement. Not included are the 
true phosphor bronzes 

Consensus of most writers is that 
these neutral alloys are best melted in 
ur, or in a slightly oxidizing atmos 
phere with no cover ol slag or charcoal 

The so-called reducing alloys—scrap 
containing a large phosphorous residual 
ind melts containing aluminum, sil 
icon, magnesium, beryllium, zirconium 
el cannot be degassed by oxidation 
treatment because all or nearly all of 
the easily oxidized components (the 
reducing constituents) would have to 
be eliminated from the melt before any 
hydrogen could be eliminated 

Melts containing phosphorus, alu 
minum, silicon, or minor amounts of 
magnesium can be degassed by passing 
1 hieose 


containing beryllium or zirconium can 


dry nitrogen through the mett 


be degassed with argon or helium 


Quick Gas Tests 
\ thre 


is described in the October 195% 4 sie 


minute test for melt qualit 


of AMERICAN FOUNDRYMAN (pp. 6871 
I he procedure calls for casting a small 
specimen against a chill block, break 
ing the specimen, and estimating the 
quality of the melt from the fracture 

Evaluation of gas content on a qual 
itative basis by examining a small speci 
men allowed to solidify in a vacuum 
has been described in Fngland ma 
more recently in the United States 
(AMERICAN FOUNDRYMAN, March 1955 
pp 62-64 

How to put the vacuum test on a 
quantitative basis is described on page 
69-74 in this issue 

Regardless of the tests used, the fol 
foundry 


lowing good practices re 


recommended by the AFS Brass & 
Bronze Research Committee 

1. Melt only clean sxrap of known 
Composition 

2. Preheat the melting furnace to a 


bright red before charging 


3. Avoid preheating the metal, except 
to a low temperature, and do not allow 
metal in the melting crucible to extend 
into the fturnace tlame Mild prehe it 
ing of the charge to drive off absorbed 
moisture is recommended 

4. Melt heavy material first, then add 
light scr ip to the molten pool ol metal 

§. Keep the furnace itmosphers neu 
tral or oxidizing 

6. Molten fluxes and damp charcoal 
may introduce hydrogen into the metal 
und prevent propel contact between 
the molten metal and any oxygen in 
the turnace 

7. High Jit bo msscs Tih manvanes 
bronzes usually do not require cle is 
iheation. Tin bronzes and some othe 
alloys are olten oxidized with a flux 
made up of cupric oxide, borax, and 
deoxidation with 
bubbling 


dry nitrogen through the bath is a surer 


sand, followed b 
phosphor copper hHlowever 
more consistent method of «ce ssi 

8. Avoid superheating the charge 
more than necessary to pou! the cast 
ing without misruns or cold shuts 

9. Do not add “rT ip or imwot to the 
ladle to lower the temperature to thre 
desired level. Allow the crucible to sit 
quietly while the temperature drops 
so that gas can ¢ cape readily trom the 
melt surtace 

10. Make up lost zinc in the ladle 

Il. Hold the bee pot i « levee 
is possible to the lacllhe mid hold the 
lip of the ladle as close a possible tw 
the mold 

12. Pig remaiming molten metal in 


metal or graphite molds—not mal 
molds 

13. Use sand testing equipment 

14. Aluminum paint on mold face 
anal chills 


hibit was ibsorption ly 


md on chill mold itl an 
lnguidl metal 
in the mold. Apply the paint, which 
must have a strong resinous or oils 


where coolin will tn 


lyase to area 
low, such as beowsse mul junctions of 
ec tions 

| 


15. Bottom gating | required to pre 


vent dro miclusion m aluminum 
bronze or manganese bronse Ceenerou 
risers are essential for adequate feedin 
16. Top 
ings il excessive drossing can be avoided 


17. With bottom gating, hotshot it 


rating produce vonnl cust 


ing into the riser im recommended 
18, Rectangular sprue 
ing and aspiration of aur with the metal 
19. Round riser ne 
those of any 
20. Necked-down or knock-off riser 


reduce cleaning time by 50 per cent 


reduce wirl 


prelerred 
other hap 


Use of plaster insulators in the rises 
neck permits reduction of the neck b 
AD per cent without danges 
ture freeving 

21. Use atmo pheriu 
castings as much as possible 
quires open risers or blind 


cores in the top 





Foundry Trade NEWS 


Rockwell Manufacturing Co. has won a top 
national award from the United Share- 
holders of America, Inc., for “meritorious 
achievement in the field of management- 
shareholder relations.” Rockwell, traded 
“over-the-counter,” has multiplied its 
stockholders more than 15 times in the 
past nine years. 


American Brake Shoe Co. has taken over 
the air compressor business of the De- 
fiance, Ohio, plant of the Lynch Corp. 
American Brake Shoe has purchased the 
rights to the Par air compressor manufac- 
tured by the Lynch Corp. for the past 
twenty years. 


American Locomotive Co. has changed its 
name to ALCO Products, Inc. The new 
name has been adopted to reflect the com- 
pany’s increasingly diversified operations 
which have grown beyond its role as a 
leading locomotive supplier. 


Union Carbide and Carbon Corp. is build- 
ing new research laboratories at Parma, 
Ohio, a southwesterly suburb of Cleve- 
land, to be managed by National Carbon 
Co., a division of the corporation. The new 
research laboratories will engage in basic, 
exploratory work. Much of the work in the 
new laboratory will be on solid-state 
physics research in the broad abstract 
sense as well as the vractical investigation 
and design of materials to meet future 
requirements of industry. Work will be 
done with metallic and non-metallic com- 
pounds of carbon, as well as analogous 
compounds such as inter-metallics and 
semi-conductors. 


Formation of the March Corp. to engage in 
applied technical sales of specialized 
products and services in the high-temper- 
ature, corrosion-resisting, and metallurgi- 
cal fields has been announced recently. Its 
incorporators and officers, Raymond J. 
Shillum, Raymond Hollander, and Eu- 
gene V. Ivanso, metallurgical engineers 
with a combined experience of over 75 
years in research, production, teaching, 
consulting, and technical sales, indicate 
that the new organization will represent 
a number of well established concerns in 
alloy and steel fabrication, and special 
castings fields The corporation offices are 
at 18101 James Couzens Hwy., Detroit. 


Separate sales organizations have been set 
up for aluminum and for ductile iron op- 
erations at Morris Bean & Co. Douglas E. 
Scott has been named sales manager for 
the aluminum foundry which is located 
in Yellow Springs, Ohio, and Edmund C. 
Turner has been named sales manager for 
the ductile iron foundry and also for all 
tire molds. The ductile iron foundry is in 
Cedarville, Ohio. 


St. Catharines Brass Works, Lrd., St. Cath- 


arines, Ontario, has opened a new found- 
ry at 16 Smith St. in St. Catharines. 
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Norton Co. of Worcester, Mass., will open 
a new plant for the manufacture of grind- 
ing wheels on January 1, 1956, at Santa 
Clara, Calif. The one story plant at 2555 
Lafayette St., 45 miles south of downtown 
San Francisco, was purchased last fall. 
George A. Garrison has been named plant 
manager. 


Hewiltt-Robbins inc. of Stamford, Conn., 
has established a new subsidiary company 
which will be known as Hewitt-Robins 
(Netherlands) N. V. and will be located 
at 57 Von-Delstraat, Amsterdam. Alfred 
Cutler, manager of Hewitt-Robins Inter- 
nationale in France, has been named 
manager of the subsidiary. 


Texas Foundries, inc. has announced plans 
to build a new steel foundry which will in- 
volve capital expenditures and additional 
working capital of $1,000,000. Construc- 
tion started recently, and it is anticipated 
that production of castings will be well 
under way by the end of the year. Prod- 
ucts of this foundry will be castings of 
carbon and alloy steel, ranging in weight 
from a few pounds to a ton or more, sup- 
plied mostly to the petroleum industry 
as valve parts, couplings, hand wheels, and 
miscellaneous oil field and pipeline spe- 
cialties. In many instances, these castings 
will be quite similar to the malleable cast- 
ings now being produced except that they 
will be designed for greater tensile 
strength and to resist higher pressures 
which are becoming more in demand from 
Texas Foundries’ customers in the South- 
west trade territory. 

An initial production capacity of 2400 
tons of castings per year is being provided 
for with sufficient area under roof for later 


expansion which, it is felt, will naturally 
follow somewhat the pattern of the malle- 
able foundry which has grown from 2000 
tons to 10,000 tons per year since Texas 
Foundries was established in 1939. R. S 
Bradshaw, Jr., vice-president and produc- 
tion manager of Texas Foundries, will be 
in over-all charge of operations of the new 
steel foundry with James R. Hewitt, di- 
rector of customer relations, in charge of 
sales and customer service. 


Many of the castings produced by the 
Steel Foundry Div., as well as castings 
now being made by the Malleable Div., 
will be converted into finished and semi 
finished products by Luftex Machine 
Products Co. which is an affiliated com- 
pany under the management of Garland 
Fariss owned jointly by Texas Foundries 
and certain members of the foundry man- 
agement staff. Luftex has complete facili- 
ties for machining all types of ferrous 
castings and for processing and assem 
bling several end-use specialties sold by 
Texas Foundries 


For a record of only seven lost-time acci- 
dents in nearly 890,000 man hours of op- 
eration, the Crucible Steel Casting Co. of 
Milwaukee won an engraved plaque from 
its compensation insurance carrier 


A complete realignment and expansion of 
the sales department of Climax Molybde- 
num Co. has been announced. The reorga- 
nization entails the creation of three new 
domestic divisions including direct sales, 
metallurgical market development and 
chemical market development. 


Garrett Corp. of Los Angeles has broken 
ground for a new $1,300,000 administra 
tive and engineering office building, an 
extensive addition to its present AiRe- 
search Manufacturing Div. plant adjacent 
to Los Angeles International Airport, at 
the corner of Sepulveda and Century 
Blvds. 


Break Ground for New Clark Equipment Plant Addition 


Adjacent to the Construction Machinery Division plant recently opened by Clark Equipment Co., 
Benton Harbor, Mich., two of the company's Michigan machines break ground again for a new 
60,000 sq ft addition. New addition, which is being built by the Austin Co., Chicago, will include 
machine shop facilities, raw material storage space and engineering and administrative offices 








Clark Equipment Company's Automotive 
Div. has established a field office at 403 
South Peoria, Tulsa, Okla., to provide 
complete sales, parts and service facilities 
for the company’s line of axles, transmis- 
sions, torque converters and complete 
power train packages. 


Midwest Precision Castings Co. Cleveland, 
has moved from 2790 Grand Ave. to larg- 
er, improved facilities at 10703-09 Quincy 
Ave. The new quarters consist of an office, 
engineering department, and foundry 
building. 


Edwin L. Wiegand Co., Pittsburgh has ap- 
pointed Harold Miles and Associates as 
Chromzlox sales engineering representa- 
tives in Tennessee and in Alabama north 
of the Tennessee River. 


Free booklet describing the Upper Kana- 
wha Valley of West Virginia with its in- 
dustrial advantages and facilities avail- 
able to industry are available to all in 
terested industries on inquiry. The book- 
let contains statistics as to employment, 
transportation, all resources and a color 
map of the area. Direct inquiries to W. W. 
Jennings, Jr., Executive Director, Upper 
Kanawha Valley Development Associa- 
tion, Montgomery, W. Va. 


Well timed to help satisfy the heavy de- 
mand for coke required by the present 
high level of activity in the automotive 
industry, a new 24-oven battery designed 
by its affiliate, Wilputte Coke Oven Div., 
was recently pushed at the Ironton, Ohio, 
plant of Semet-Solvay Div., Allied Chem’- 
cal & Dye Corp. 


Hewitt-Robbins, inc., has been awarded a 
contract to supply two miles of conveyor 
belting and machinery components for the 
new San Manuel Copper Company mine 
in Tiger, Ariz., which will be the third 
largest copper mine in the United States 
when it goes into operation in 1956 


Arrangements have been made for Pick- 
ands Mather & Co. of Cleveland to become 
the exclusive sales agent for Globe tron 
Co., with plant at Jackson, Ohio, as well 
as their subsidiary, Globe Metallurgica!) 
Corp., with new plant located at Beverly, 
Ohio, for the sale of all their products. 


Starr-Kap Engineering Co., Detroit, manu 
facturers and designers of tools, dies, jigs, 
fixtures, gages, and special machinery has 
completed a new building program on 
their property at 13727 Plymouth Rd. 


Plans to more than double the capacity of 
Canada’s big aluminum smelter at Kiti 
mat, B. C., to meet increasing United 
States and world demands have been an 
nounced. The new program will bring 
Kitimat’s productive 
330,000 tons annually 


capacity up to 


D-6 blast furnace sporting the latest fa 
shions in air pollution control equipment 
has been blown in by the United States 
Steel Corporation's Steel & 
Wire Division's Central Furnaces and 
Docks after being out of service for ex 


American 


tensive repairs and improvements. When 
the glowing fuse was applied to the fur- 
nace to light it the familiar old spire in 
Cleveland's industrial valley began its 


43rd year of service pouring out iron. It 
has been down for the construction pro- 
gam since last August 23 


United States Radiator Corp. and National 
Radiator Co. have merged. Hereafter the 
merged company will carry on its business 
as National U. S. Radiator Corp 


Belle City Malleable tron-Racine Steel 
Castings Co., Racine, Wis., has published 
a folder (No. 14) that is to set manufac- 
turers of machinery and equipment to 
thinking on the possibilities of effecting 
cost savings without sacrifice of quality 
by using ferrous castings. This folder is 
worth a study by the designing engineer, 
purchasing agent, production manager, or 


owner who is finding it something of a 
struggle to maintain a competitive posi 
tion in a field where costs are crowding 


him 


Lester 8. Knight & Associates, Inc., ce! 
ebrating its tenth anniversary, has opened 
new offices in the Knight Building, 549 
West Randolph St., Chicago 6. Ill 


Armour Research Foundation, Hlinoils tn- 
stitute of Technology, Chicago, has estab 
lished a new department which combines 
the efforts of scientists, engineers, and 
economists in solving a variety of prob 
lems. The new department will be called 
engineering economics research 


Another “must” for proper Metallographic Control 


tre (B MICROMETETCHER 


A self-contained variable dc. power supply 


for electrolytic etching of prepared metalto- 
graphic specimens. 


This neat compact unit is always ready 
to operate eliminating time consuming 
hook ups and delays due to 

battery failure. 


All controls are advantage- 
ously located for fingertip 
adjustment. Twin 

type voltmeter and 
ammeter are posi- 
tioned for ready and 
easy observation. 


Properly identified 
leads for the cathode 


Cay, 








aad the anode with 
forceps for contacting 

or holding the specimen 

are supplied. A 
replaceable beaker and fitted 
cathode clip to support either 
the vertical or horizontal stainless 
steel cathode are furnished. 





Bushler Ltd. \ 


METALLURGICAL APPARATUS 


2120 GREENWOOD STREET 
EVANSTON, ILL., U.S.A 


For more facts, circle No. 540 on postage-free Reader Service card on p. 17 or 18 
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Foundrymen 


continued from page 34 


William A. Roberts, president of the Allis- 
Chalmers Manufacturing Co. since Feb- 
ruary, 1951, died recently after a short 
illness. Mr. Roberts joined the Allis- 
Chalmers Tractor Div. in 1924 as a sales- 
man in the Wichita, Kans., Branch. After 
being associated with the Allis-Chalmers 
sales organization in Canada for several 
years, he resigned to become a partner in 
a farm equipment distributor-dealership 
in Canada, In 1930 he re-joined the com- 
pany at the home office in Milwaukee, and 
shortly after was named agricultural sales 
manager. In 1931 he became general sales 
manager of the Tractor Div., was named 
vice-president in charge of the Division 
in 1943, executive vice-president for the 
Tractor Div. in 1947, and a company 
director and member of the executive 
committee in 1948. 


Walter A. Fletcher, sales manager of the 
Western Div. of E. F. Houghton & Co 
for the past 14 years, died recently. He 
had been in sales work with Houghton on 
industrial oils, chernicals and mechanical 
leathers since 1922. 


John W. Walker, 65, foundry supervisor at 
Caterpillar Tractor Co. for 25 years, died 
recently. 


Dr. Francis Jesse Williams, director, Re- 
search and Development Laboratories, 
Baroid Div., National Lead Co., died re- 
cently at Houston, Texas. Dr. Williams 
became affiliated with the National Lead 


Co. in 1936 when he became the first in- 
cumbent of the National Lead Co. Fellow- 
ship at Mellon Institute, Pittsburgh, Pa. 
In connection with fellowship work which 
he conducted while at Mellon, he was ac- 
tive in solving technical production prob- 
lems at National Lead Co. plants in the 
St. Louis area. In 1939 he was transferred 
to the National Lead Co. Research Lab- 
oratories at Brooklyn, N. Y., where he 
became head of the Research and De- 
velopment Dept. From 1948 to 1950 he 
served as technical director of the re- 
search laboratories. During the time Dr 
Williams was associated with the Brook 
lyn Laboratories, he was instrumental in 
the development of many new products, 
particularly in the field of lead chemicals, 
organic lead compounds and pigments 


A. J. Moore has been appointed eastern 
regional manager for Vanadium Alloy 
Steels, Montreal. He was formerly district 
manager of Montreal Bronze, Ltd. 


C. E. Coghill, treasurer of Reynolds Metals 
Co., was elected vice-president and treas- 
urer, John Krey, assistant to the president, 
was made vice-president, and W. Monroe 
Wells, assistant vice-president of opera 
tions, was made vice-president. 


Herman Galamba, Sonken-Galamba, Kan- 
sas City, Kan., has been elected president 
of the Secondary Metal Institute of Na- 
tional Association of Waste Material 
Dealers, Inc. Alper Goldberg, Mars 
Metals Corp., San Francisco, has been 
elected a vice-president, and Ben Kavf- 
man, Ajax Metal Div., H. Kramer & Co., 
Philadelphia, has been elected vice-presi- 
dent. 


Weodrow W. Holden has been appointed 
plant manager of Dostal Foundry and 
Machine Co., Pontiac, Mich. Formerly he 
was chief metallurgist with the Foundry 
Div., Eaton Mfg. Co., Vassar, Mich. Mr 
Holden is chairman of the Saginaw Val- 
ley Chapter of AFS. 


John WN. Merkle, formerly president of 
Franklin Balmar Corp., Baltimore, has 
been elected vice-chairman of the board 
of directors of the company. Julivs J. 
Kirchhof, formerly executive vice-presi- 


dent, succeeds Mr. Merkle as president 


fohn $. Hutchins, president of Ramapo 
Ajax Div., American Brake Shoe Co., has 
been named to additional duties as presi 
dent of the National Bearing Div. He is 
also a vice-president of the company 
Thomas W. Pettus, another vice-president 
of the company and formerly president of 
the National Bearing Div., is assigned to 
over-all railroad sales for the company 


Charles M. Ruprecht, president of Electro- 
Alloys Div., 
president of National Bearing Div., and 
Paul L. McCulloch, Jr., sales manager of the 
Electro-Alloys Div., succeeds Mr. Ru 
precht as division president 


was named executive vice 


Dr. William L. Faith, deputy director and 
chief engineer of the Air Pollution Foun 
dation since the organization's formation 
a year ago, was elected vice-president and 
chief engineer by the Foundation’s board 
of trustees. 


Robert 8. Murray, Jr., recently-resigned 
Under Secretary of Commerce for Trans 
portation, has been appointed special as 
sistant to the president of the Baldwin 
Lima-Hamilton Corp 





June 


1-18. . Joint Metallurgical Societies 
Meeting 

London, England; Diisseldorf, Ger- 

many; and Paris, France. 


8-10. . American Welding Society 
Municipal Auditorium, Kansas City. 
Third Annual Welding Show. 


15-17 .. American Society of Train- 
ing Directors 

Ambassador Hotel, Los Angeles. An- 

nual Convention. 

16-17. . American Foundrymen’s 
Society 

Morrison Hotel, Chicago. Chapter Of- 

ficers’ Conference. 

16-18. . Malleable Founders’ Society 

The Greenbrier, White Sulphur 

Springs, W. Va. Annual Meeting. 

20-26 . . international Foundry 
Congress 

London, England. Host: The Institute 

of British Foundrymen. 

20-July 2. . institute of Iron & Steel 

General Assembly, Barcelona and 

Madrid, Spain. 

26-28 . . Alloy Casting Institute 

The Homestead, Hot Springs, Va. 

Annual Meeting. 





Calendar of Future Meetings and Exhibits 


26-July 1... American Society for 

Testing Materials 
Chalfonte-Haddon Hall Hotel, Atlan- 
tic City, N. J. Annual Meeting. 


September 


12-16. . Instrument Society of 
America 

Shrine Exposition Hall, Los Angeles. 

10th Annual Conference and Exhibit. 


29-30... Missouri Valley Regional 
Conference 
Missouri School of Mines, Rolla. 


October 


6-7 .. National Foundry Association 
Edgewater Beach Hotel, Chicago 
Fifty-seventh Annual Meeting. 


13-15... Foundry Equipment Manv- 
facturers Association 

The Greenbrier, White Sulphur 

Springs, W. Va. Annual Meeting. 


16-18 .. Conveyor Equipment Man- 
ufacturers Association 

The Greenbrier, White Sulphur 

Springs, W. Va. Annual Meeting. 


17-21 ..American Society for 
Metals 

Convention Hall, Philadelphia 

tional Exposition and Congress 


Na- 


19-21 . . Gray Iron Founders’ Society 
Hotel Schroeder, Milwaukee 
Twenty-seventh Annual Meeting. 


20-21 .. Ohio Regional Foundry 
Conference 

Case Institute of Technology, Cleve- 
land. Sponsored by the Northeastern 
Ohio, Toledo, Canton District, Central 
Ohio, and Cincinnati District Chap- 
ters of AFS in cooperation with Case 
Institute of Technology 


24-25 .. Steel Founders’ Society of 
America 

The Greenbrier, White Sulphur 

Springs, West Virginia. Fall Meeting 


November 


3-4. . Metals Casting Conference 
Purdue University, West Lafayette, 
Ind. Sponsored by the Central Indi- 
ana and Michiana Chapter of AFS in 
cooperation with Purdue University 
14-17 . . International 
Exposition 
Navy Pier, Chicago 


Automation 
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Better castings for better end products... 


achieved by 


SHELL MOLDING with G-E SHELL RESINS 


Examples like these show why so many foundry- 
men and casting buyers are turning to shell 
molding. Shell molding yields smoother, sounder 
castings—with greater dimensional accuracy—than 
conventional sand-casting methods. Are you tak- 
ing advantage of shell molding for better castings 
for better end products? 


Ask G. E. about shell molding 


General Electric offers a number of foundry prod- 
ucts to help you benefit from the shell process: 
G-E phenolic shell-molding resins to form light, 
dimensionally accurate molds . ... G-E silicone 
parting agents to secure quick, easy release of 


molds from patterns .. . G-E phenolic bonding 


resins to cement shell halves together 


FREE BOOKLET AVAILABLE 
How can shell molding help YOU? General Electric 


maintains a shell-molding laboratory in Pittsfield, Mass 
to help users and prospec tive users of shell molding solve 
proble ms and evaluate the process 

Also, G. E 
tive 25-page manual telling about the 


has prepared an informa- 


techniques and benefits of this new 
foundry method, For a free copy of 
G-E Shell Molding Manual, just write 
to General Electric Company, Section 
522-4B, Chemical Materials Depart- 
ment, Chemical and Metallurgical 
Division, Pittsfield, Mass 


Progress /s Our Most /mportant Product 


GENERAL @® ELECTRIC 


For more facts, circle No. 538 on postage-free Reader Service card on p. 17 or 18 





June 19755 * 105 


Equipment Makers Study Dust and Fume Control 


Hersert F. Scopie/ Editor 


I ESIGNERS of processes and equipment 

have a professional responsibility not 
to create designs that cause health haz- 
ards, members of Foundry Equipment 
Manufacturers’ Association heard at their 
spring meeting in Washington, D. C., 
April 15. Speaking at a special session 
sponsored by the Dust & Fume Control 
Product Group, Prof. Theodore F. Hatch, 
University of Pittsburgh, urged process 


designers to work closely with dust and 
fume control engineers. 

He pointed out that process designers 
have the responsibility for developing and 
changing processes so that dust collection 
and suppression is as simple and inexpen- 
sive as possible. Factors contributing to 
dispersion of dust and fume, Hatch said, 
include air movement due to equipment 
motion, air drag of particles dispersed 
mechanically by the process, air motion 
created elsewhere, and thermal gradients 


Establish F.E.F. Program at University of Illinois 


At the inauguration of the Foundry Educational Foundation program at the University of Iilinois 
were, above, left to right: Fred W. Trezise, associate dean of engineering; Prof. Roy W. 
Schroeder; and Dean Charles C. Caveny, all of the Chicago Undergraduate Branch. Below, left 
to right, are: Professors K. J. Trigger and James L. Leach of the downstate campus; F. E. F. Exec 
utive Director E. J. Walsh; and H. A. White, Smeeth-Harwood Co., Chicago. Others present in 
cluded Prof. N. A. Parker, head of metallurgy, downstate campus; C. V. Nass, Beardsley & Piper 
Div., Pettibone Mulliken Corp., Chicago; and Herbert F. Scobie, editor, AMERICAN FOUNDRYMAN 


Formal announcement that both cam- 
puses of the University of Illinois (Ur- 
bana and Chicago) will participate in the 
scholarship program of the Foundry Ed- 
ucational Foundation was made recently 
at a luncheon meeting called by Fred W. 
Trezise, associate dean of engineering, 
Chicago branch. The Foundation is in- 
augurating the program at both cam- 
puses, according to F. E. F. Executive 
Director E. J. Walsh, in recognition of 
the cooperation of the school with the 
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castings industry and its good work in the 
field of foundry education. Demand for 
engineering graduates with foundry back 
ground and interest is higher than ever, 
he said, and is almost three times the 
supply of men available from F. E. F 
schools and others who have registered 
with the Foundation. Mr. Walsh said the 
scholarship program also was scheduled 
to be installed at the University of Cali- 
fornia (Berkeley) and the University of 
Kentucky. 


While the Dust & Fume Control Group 
held its meeting, under the chairmanship 
of John M. Kane, American Air Filte: 
Co., Louisville, Ky., other product groups 
met separately to discuss problems pecu 
liar to their interests. Groups meeting in 
cluded: Blast Cleaning & Tumbling; 
Flasks, Jackets & Accessories; Furnaces 
& Accessories; Material Handling Equip 
ment; and Molding & Core Making Ma 
chines. A joint session under F.E.M.A 
President W. B. Wallis, Pittsburgh Lec 
tromelt Furnace Co., Pittsburgh, Pa., 
was held with speakers on government 
industry relations and the case for cast- 
ings in foundry equipment. 

In addition to Prof. Hatch, the Dust & 
Fume Control Group had as speakers 
Arthur C. Stern, U. S. Public Health Serv 
ice, Cincinnati, and Einar A. Borch, Na 
tional Metal Abrasive Co., Cleveland. Mr 
Stern, speaking on “Tailoring the Air Pol 
lution Ordinance to the Needs of the 
Community,” cautioned against use of 
stock ordinance provisions without first 
inquiring into local needs. Most ordinance 
provisions in circulation in the United 
States, he said, stem from a handful of 
large cities whose predominant problem 
was black smoke from combustion of high 
volatile bituminous coal. He declared that 
95 per cent of the needs for air pollution 
control legislation lies in communities of 
less than 25,000 population 

Zoning ordinances by themselves are 
not sufficient since they are ineffective 
against residential, mobile, and portable 
sources, Stern said. Best legislative pack 
age is an air pollution control ordinance 
and a zoning ordinance, each tailored to 
supplement the other. If a community 
must choose between the two, an air pol 
lution control ordinance alone is better 
than a zoning ordinance alone 

Mr. Borch, F.E.M.A. Statistical Com 
mittee chairman, discussed business con 
ditions and cycles. Industrial product fig 
ures are not accurate, short term indica 
tors of foundry equipment business, he 
stated. Foundry equipment swings, he 
said, precede foundry and general indus 
try swings and are more drastic than in 
dustrial product swings 

Speaking at a joint session of all groups, 
Charles W. Stewart, executive vice-presi 
dent, Machinery & Allied Products Insti 
tute, discussed “Statesmmanship in Govern 
ment-Industry Relations.” Moving into 
the field of business organizations, he 
pointed out that they, like businesses 
need money, talent, and continuity of 
leadership 

On behalf of all branches of the cast 
ings industry, Ross L. Gilmore, Superior 
Steel & Malleable Castings Co., Benton 
Harbor, Mich., presented “The Case for 
Castings.” Half the equipment at the 1954 
Convention of the American Foundry 
men’s Society would have benefited from 
greater use of castings, he declared 
Foundry equipment manufacturers are a 
showcase for the castings industry, he said 
in urging the manufacturers to consult 
foundry engineers in designing new parts 
and products 
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Operated Year Without Single Lost Time Injury 


For showing the greatest improvement 
in 1954 over 1953 in the self-improve- 
ment safety competition of the Malleable 
Founders’ Society, the following firms 
were recently recognized: Class I 
Oriskany Malleable Iron Co. Inc., Oris- 
kany, N. Y.; Class Il—-Milwaukee Mal- 
leable & Gray Iron Works and Chain 
Belt Co., both of Milwaukee; Class III 
Wilmington Malleable Iron Works, East- 
ern Malleable Iron Co., Wilmington, Del.; 
and Class IV--Terre Haute Malleable & 
Mfg. Corp., Terre Haute, Ind. 

Class I foundries have fewer than 100 


employees; Class II, 100 to 200; Class III, 
200 to 400; and Class IV, over 400 em- 
ployees. 

Four companies did not have a single 
lost time accident in 1954. Frequency 
rate average for all 1954 participants 
dropped to 15.5 compared with 31.2 in 
1951 when the safety program was in 
augurated. 

Lowell D. Ryan, M.F.S. managing di- 
rector, associates improved working con- 
ditions, better morale, and substantial 
savings from reduction of lost-time acci 
dents with an improved safety record. 


134 
DAYS WORKED 
WITHOUT p 
LOST TIME IN 


=> y 


A ——-a 


Wilmington Malleable iron Works. Receiving award from Mr. Ryan is Carmen J. Zaccaria (right) 
employee relations mgr.; at left is J. Henry Bruhn, plant supt. 


Chain Belt Co. Safety Committeeman William Wolf receives plant award from Mr. Ryan as 
A. Bathke, plant safety director (far left) and Supt. J. G. Kropka look on. 


Milwaukee Malleable & Gray Iron Works. (left to right) J. B. Gutenkunst, secy.-treas.; V 


Langtav, prod. supy. and safety committee secy.; C. A. Gutenkunst, Jr., 


and W. Kerner, asst. supt. and safety chairman 
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president; Mr. Ryan; 


Atlantic City Is Site 
For A.S.T.M. Annual Meeting 


Seven timely symposiums will high 
light 32 technical sessions scheduled for 
the 58th Annual Meeting of the American 
Society for Testing Materials to be held 
at Chalfonte-Haddon Hall, Atlantic City, 
N. J., June 27 to July 1. Symposiums, 
some of them continuing through three 
sessions, will be presented on impact test 
ing, judgment of factors in soil testing, 
high purity water corrosion, atmospheric 
corrosion of non-ferrous metals, speed of 
testing, and metallic materials for service 
above 1600 F. Many sessions of individ 
ual papers on related subjects will cover 
non-ferrous metals, steel, fatigue, and ef 
fect of temperature. There will be a panel 
session on pyrometric practice in elevated 
temperature testing sponsored by the 
Joint A.S.T.M.-A.S.M.E. Committee on 
Effect of Temperature on the Properties 
of Metals. 

Titles of some of the papers to be pre 
sented are: “Notched-Bar Testing—The 
ory and Practice,” “A Remotely Operated 
Extensometer,” “Mechanical Properties 
of a Magnesium Alloy Under Biaxial Ten 
sion at Low Temperatures,” Report of 
Committee B-5 on Copper and Copper 
Alloys, Cast and Wrought,” “Effect of 
Strain Rate-History on the Creep Behav- 
ior of an Alloy of Steel at 800 F,” and 
“Effect of Marine and Urban Atmos 
pheres on Aluminum Alloys.” 

In addition, about 50 of the Society's 
main technical committees and their sub 
groups have scheduled about 600 meet 
ings in the 5-day period 


Dr. Hamburger to Give Lecture 


The annual Marburg Lecture estab 
lished by the Society to honor its first 
secretary will be presented Wed., June 29, 
by Dr. Walter J. Hamburger, director, 
Fabric Research Laboratories, Inc., Bos 
ton. Dr. Hamburger will speak on “A 
Technology for the Analysis, Design, and 
Use of Textile Structures as Engineering 
Materials.” 

The Gillett Memorial Lecture, spon 
sored jointly by A.S.T.M. and the Battelle 
Memorial! Institute to honor Horace W 
Gillett, the first director of Battelle, will 
be presented by Dr. Fritz V. Lenel, Rens 
selaer Polytechnic Institute, on Tuesday, 
June 28. Dr. Lenel’s lecture title will be 
“Powder Metallurgy—-Now (New Tech 
niques, Improved Properties, Wider 
Use)” 

“What is It?” retiring A.S.T.M. Presi 
dent Norman L. Mochel will ask in his 
Presidential Address at the luncheon, 
Tuesday noon. He will discuss problems 
relating to the identification of materials 
Various awards, including honorary mem 
and 50 
year members will also be a part of the 


berships and recognition of 40 


luncheon program 

The A.S.T.M. dinner on Wed 
followed by entertainment and dancing, 
will provide relaxation in a week other 
wise filled with intensive technical activ 
ity. This event is sponsored by the Phila 
delphia District Council which also will 
sponsor a very fine program of activities 
for the ladies throughout the week 


night, 








SIMPLICITY PORTABLE 

SCREEN, AERATE 
AND FLUFF 

IN ONE OPERATION 


SAND CONDITIONERS 
INCREASE PRODUCTION 


—LOWER COSTS 


A SIMPLICITY 4’ x 4’ Portable 
Sand Conditioner in opera- 
tion at Brown Industries 
Foundry, Sandusky, 

Ohio. Note the front 

end loader which is 

also employed to 

move the unit. 





s 
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Foundries 
without a regular 
sand handling system 
can reduce sand handling 
costs, increase production, and in- 
prove the quality of their castings by 
installing SIMPLICITY Sand Conditioners. De- 
signed for operation on side floors or main bays 
without sand systems, these compact, portable units 
screen out hard core butts, chills, gaggers, nails and other 
pieces of metal and break down hard lumps and balls into finely 
screened useable sand, thereby eliminating sand waste. In the same oper- 
ation, the sand is thoroughly aerated and fluffed, producing molding sand with 
a high degree of permeability. The result: good, clean castings that require less shake- 
out and finishing time; fewer rejects and less scrap. Experienced foundrymen report that 
the savings made possible through the use of a SIMPLICITY Sand Conditioner will more than 
pay for the unit in six months or less. 
CONSULT A SIMPLICITY SALES REPRESENTATIVE OR WRITE US TODAY FOR FULL INFORMATION. 


Sales Representatives in all 


2 & parts of the U.S.A 
FOR CANADA: Simplicity Mate- 
rials Handling Limited, Guelph, 
TRADE MARK REGISTERED Ontario 
FOR EXPORT: Brown and Sites, 
50 Church Street, New York 7, 


ENGINEERING COMPANY © DURAND 1, MICHIGAN N.Y. 
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BIRMINGHAM . . Demonstration of carbide injection of gray iron by the Linde Process at the 


April meeting held at the University of Alabama. 


Chapter News 


No. Illinois & So. Wisconsin 


The Northern Illinois and Southern Wis- 
consin Chapter sponsored an AFS Train- 
ing Course on Fundamentals of Foundry 
Safety at the Beloit Vocational and Adult 
School, Beloit, Wis., March 24 and 25. 
The course has been worked up by Na- 
tione! Headquarters Staff and the AFS 
Safety Committee for the benefit of the 
foundry industry. This year the chapter 
used the course as part of their educa- 
tional program under the direction of 
Richard A. Oster, chairman of their edu- 
cational committee. 

The course was attended by 24 repre- 
sentatives from nine foundries in the 
area. Introduction and welcome were 
made Thursday morning by Howard W. 
Miner, Fairbanks, Morse & Co., Beloit, 
Wis. William N. Davis, AFS director of 
Safety, Hygiene and Air Pollution Pro- 
gram started the technical sessions with 
a talk on “Basis of Foundry Safety (or- 
danizing a satety program),”’ and followed 
with “Foremen’'s Safety Conference,” as 
his subject. T. A. Kraklow, Deere & Co., 
Moline, Ill, followed Mr. Davis with a 
talk on “Foreman—The Key Man.” 
“Building Satety Into the Working 
Force,” was the subject of Robert Porter, 
Dennehy & Ulsteth, Inc., Chicago, to close 
the morning session. 

Leonard Cole, Crane Co., Chicago, 
spoke on “Machine Guarding” to start the 
afternoon session. He was followed by 
Jess Hogans, Fairbanks Morse & Co., 
Beloit, Wis., who talked on “Foundry 
Chains——Their Maintenance and Sale 
Use.” Dean Pardee, Fairbanks Morse, 
followed Mr. Hogans with a talk on “The 
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What and the How of Foundry Safety 
Inspection.” A materials handling demon- 
stration on how to lift was presented by 
Mr. Davis to close the first day’s session. 

W. F. Scholtz, Allis-Chalmers Mfg. Co., 
Milwaukee, started the Friday session by 
presenting slides on “Foundry Health 
Dust Control—Good Housekeeping.” He 
followed this with a talk on “Building 
Safety Into the Plant Housekeeping.” 

“Maintaining Interest in Safety,” by 
J. D. Holtzapple, Continental Foundry 
& Machine Co., East Chicago, Ind., started 
the afternoon sessions. He was followed 
by a demonstration on personal protective 
equipment by Floyd Van Atta, National 
Safety Council, Chicago. M. J. Dalton 
and E. J. Simek, Great Lakes Fire Equip- 
ment Co., Barrington, Ill., with a talk and 
demonstration on “Fire Protection (plant 
fire brigade—-equipment.)” 


Southern California 


One hundred and seventy two members 
and guests were present at the April meet- 
ing held at the Rodger Young Audito 
rium. George E. Miller, San-Blow Div.., 
Federal Foundry Supply Co., Cleveland, 
was guest speaker and his subject was 
“Sand Ramming By Blowing.” 

The speaker pointed out that the pri- 
mary advantages of mold blowing are: 
accurate castings, no spillage and fast 
operation. He stated that the hardness 
of a blown core is either caused by the 
mixture of the sand or by the velocity 
of air coming through the blow holes. 
Soft blown cores are either caused by 
unvented or under-vented core boxes, or 
by dirty vents. 


Winners of the ferrous and non-ferrous 
Apprentice Molders Contest as wel! as 
the winners of the Apprentice Pattern 
Makers Contest were guests of the chap- 
ter at the meeting. Cash prizes were pre- 
sented to the winners by Emil Peschke, 
chairman of the Apprentice Molders Con- 
test Committee and James Oliva, chair- 
man of the Apprentice Pattern Makers 
Contest Committee.—-W. G. Stenberg. 


Birmingham 


Members of the Birmingham Chapter 
joined with the Student Chapter of the 
University of Alabama for the April meet- 
ing. It was held at the University Foundry 
in Tuscaloosa, Ala. Over 100 members 
were present. 

Following a barbecue luncheon, a film 
by Linde Air Products Co. on Desulphur 
ization and Upgrading of Iron was shown 
A practical demonstration of the process, 
involving the injection of carbide, ce- 
rium and magnesium into electric fur- 
nace melted gray iron was carried out in 
the foundry. T. W. Harwell, Southern 
Region engineer for Linde, directed the 
demonstration. Test bars poured from 
the treated iron were pulled in the 
strength of Materials Laboratory.—J. A 
Wickett. 


Western Michigan 


The April meeting was held at Cottage 
Inn, Muskegon Heights, Mich., with John 
A. Van Haver presiding. Over 100 mem- 
bers and guests attended. 

Lyle L. Clark, Armour Research 
Foundation, Illinois Institute of Tech- 
nology, was guest speaker and his subject 
was “Foundry Research Data, Covering 
Numerous Foundry Problems.” Mr. Clark 
discussed such subjects as: the possible 
use of vibration as a useful tool in cast- 
ing; the use of fluorides as chemical in- 
oculants in gray iron; casting titanium; 
factors affecting the quality of chip 
briquettes for melting, and some tips on 
shell mold equipment. 

Membership chairman James Vander 
Meulen has resigned and has been re 
placed by W. J. Cannon, Nugent Sand 
Co., Inc.—Wilson W. Hicks. 


St. Louis 


At the April meeting the chapter played 
host to the Missouri School of Mines 
Student Chapter with 30 students and 
faculty making the trip from Rolla, Mo 
The group made an inspection tour of 
the Dow Chemical Company's magnesium 
rolling mill in Madison, IIL, and visited 
the East St. Louis Castings Co. during 
the day and took part in the chapter's 
Annual Rolla Night meeting as guests 

Dean Curtis L. Wilson thanked the 
chapter for its support and encourage 
ment of the student chapter and invited 
all members to come to Rolla on Septem- 
ber 29 for the Missouri Valley Regional 
Conference, at which time the school will 
act as host 

Dr. A. W. Schiechten and Dr. D. S 
Eppelsheimer, of the school, both pre 
sented ideas on what the school is at 
tempting to do to prepare young men 
for the metal industry. D. S. Gould 





showed color slides of the school’s found- 
ry in operation and described the work 
covered by the students. 

Guest speaker for the evening was 
Charles A. Gray, Emerson Electric Co., 
St. Louis, who gave an informal talk on 
“Training in Industry.” He described the 
processes used by his firm for the selec- 
tion, placement and indoctrination of 
young engineers that come into the firm 
each year 

The meeting ended with the showing 
of the film “The Male Fist” produced by 
the A.C.F. Industries, showing all phases 
of the company’s operations and facilities 

The chapter held its Second Annual 
Spring Dinner Dance April 16, at Nor 
wood Hills Country Club with 250 mem 
bers and guests attending. Each lady was 
presented with an orchid and many val- 
uable attendance prizes were awarded 

Jack Bodine. 


Oregon 


George E. Miller, San-Blow Div., Federal 
Foundry Supply Co., 
dressed the chapter at the Columbia 
Athletic Club, Portland, Oregon, April 
20. His subject was “Sand Ramming by 
Blowing.” Ninety members attended the 
meeting 


Cleveland, ad 


Mr. Miller used easel mounted posters 
to describe how blowing machines work 
and what takes place when cores and 
molds are blown. He gave valuable tips 
on proper venting of core boxes, place- 
ment of blow holes and operation of types 
of blowing equipment distributed by dif- 
ferent manufacturers. A series of slides 
picturing both core and mold blowing 
Bill Walkins 


machines in use 


Central Indiana 


The final meeting of the season was held 
in May at the Antheneum Turners Club, 
Indianapolis. It was designated as Past 
Chairmen’s night. The following past 
chairmen were honored: Allen Reid, Gen 
eral Refractories Co.; Carl Shopp, Link 
Belt Co.; and Dallas Lunsford, Perfect 
Circle Corp 

The following officers were elected to 
serve during the 1955-56 season: Chair 
man, James A. Barret, National Malleable 
Co.; Vice-Chairman, Richard Brooks 
Link-Belt Co.; Secretary, William Fitz 
simmonds, International Harvester Co., 
and Treasurer, William Faucett, Electric 
Steel Castings Co 

Directors elected to serve three year 
terms were: James Garrett, Swayne Rob 
inson; William Boyd, Mexico Refrac 
tories Co.; Larry Emery, Marion Mal 
leable Iron Co., and Charles R. Jones 
Perfect Circle Corp 

Technical chairman for the evening was 
C. Neese, Electric Steel Castings Co 
who introduced the speaker L. D. Rich 
ardson, Eutectic Welding Alloys Corp., 
Flushing, N. Y 

Mr. Richardson presented, with the aid 
of slides, a talk on “New Developments 
in Foundry Welding.” He brought out the 
problems of welding and their theoretical 
solutions. He explained the fundamentals 
of welding and with the aid of charts he 
pointed out the different types of weld 
ments, cautioned against stresses and dis 
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ST. LOUIS . . Head table at the April meeting, left to right: 8. E. Hard, St. Lovis Coke & Foundry 
Supply Co.; A. W. Schlechten, Missouri School of Mines; W. A. Zeis, W. A. Zeis Co.; Dean Curtis 
L. Wilson, Missouri School of Mines; F. J. Boeneker, Bronze Alloys Co; C. A Gray, Emerson 
Electric Co.; G. L. Mitsch, A.C.F. industries; J. H. Culling, Coronde'et Foundry Co.; and J. O'Meara 
Banner Iron Works. 


NORTHERN ILLINOIS AND SOUTHERN WISCONSIN .. W. WN. Davis, AFS director, Safety, Hygiene 
and Air Pollution Control Program, speaking at the AFS Training Course on Fundamentals of 
Foundry Safety sponsored by the chapter in Beloit, Wis., March 24 and 25 


MEXICO CITY .. Attending the March meeting from left to right: Ing. Lopez Ayala, Fundicion 


Ei Rosario, $.A., Puebla; Frank Madrigal, Fundidora de Aceros Tepeyac, $A; Ing. V. Nocher 
la Consolidada, $.A.; Sr. Carlos Barrys, Cia. Mexicana de Refractarios A. * Green, S.A 

unidentified man from A. P. Green; N. $. Covacevich, standing, chapter chairman; another 
unidentified man from A. P. Green, and ing. F. Gonzales and Luis Deigardo Vega, Cia. Proveedora 
de industrias, $.A. 
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FRED BROSMER 
tortions and advised how to avoid them 
Charles R. Jones. 


Michiana 


New officers elected at the May meeting 
held at the Elkhart Hotel, Elkhart, Ind., 
were Chairman, Fred Davis, Oliver 
Corp.; Vice-Chairman, Floyd Crowley, 
Benton Harbor Malleable Co., and Secre 
tary-Treasurer, Vern Spears 

Directors elected for three year terms 
are: R. Evans, Bendix Corp.; T. Smanda, 
Studebaker-Packard Corp.; D. Wiest, 
Dalton Foundry, and B. Hull, Casting 
Service 

Chairman Ray Payne presented Oscar 
Frederickson with an AFS pin emble 
matic of 50 years service in the foundry 
Mr. Frederickson has completed more 
than 53 years in the foundry industry 
most of the time has been spent in one 
plant, the Sibley Machine & Foundry 
Corp., South Bend 

A movie depicting the automations of 


CENTRAL ILLINOIS . . Group from International Ha:vester Co., discussing the April meeting with 
the guest speaker, From left to right: Harold Ford and G. P. Phillips, both of International Harvester 
Co.; Clyde Sanders, American Colloid Co., guest speaker; Ralph Beebe, Roy Peak, and Ralph 


Green, chapter director, all of Int'l Harvester. " : 
the Ford Cleveland plant was shown 


Floyd Crowley 


Northern California 


George E. Miller, Machine Div., Federal 
Foundry Supply Co., Cleveland, was the 
guest speaker at the April meeting of the 
chapter. He covered his subject, “Sand 
Ramming by Blowing,’”’ by elaborating on 
the following points: (1) Functions of a 
core blowing machine—how it works 
rigging the core. (2) Blow cores vs. hand 
rammed cores. (3) Mold Blowing vs. core 
blowing. (4) Blown molds vs. hand made 
molds. (5) Sand mixes for core blowing 
(6) How to select proper size and type 
core blower for your foundry 

J. M. Snyder 


University of Illinois 


Wednesday, March 23, was Industrial 
Night at the University of Illinois and 
the student chapter was host to the Cen 
tral Illinois chapter. Principal speaker 
was Frank W. Shipley, Caterpillar Trac 
tor Co., Peoria, Ill., and newly elected 
vice-president of AFS. Mr. Shipley was 


WASHINGTON . . Newly elected officer for the chapter, from left to right: Program Chairman 
William K. Gibb, Atlas Foundry & Machine Co.; Chairman William Shaug, South Seattle Foundry 
Co., and Vice-Chairman Harold Wolfer, Puget Sound Naval Shipyard 


presented with an engraved brief case by 
the student chapter 
Bert Bevis brought about 30 members 
to the meeting from Peoria, and C. Drury 
and a group from General Motors in Dan 
ville, Ill, also attended the meeting 
George Haley 


Mexico City 


At the March meeting through the co 
operation of A. P. Green (Cia. Mexicana 
de Refractarios, A. P. Green, S. A.), a 
film entitled “The Industry of Industries,” 
was shown. The film had to do with the 
manufacturing and use of A. P. Green 
products. A round table discussion on 
foundry matters followed 

The school for foundry master molders 
has been operating for seven weeks and 
over 40 men are in the class 


N.S. Covacevich 


Northeastern Ohio 


j : About 200 members of the chapter turned 
oe out at the Tudor Arms Hotel, April 14, 
to honor National Officers and Appren 
tices. David Clark, Jr., Forest City Found 
ries Co., chapter chairman, presided 


UNIVERSITY OF ILLINOIS (Urbana) . . George Haley, left, student chapter chairman, presents newly 
elected AFS Vice-President, Frank Shipley, Caterpillar Tractor Co., center, with a brief case at the 
March meeting. Prof. K. J. Trigger, right, looks on, 
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Frank J. Dost, Sterling Foundry Co., 
national AFS president, spoke briefly and 
reviewed the history of the chapter and 
its impact on the national organization 
The Northeastern Ohio chapter has sup 
plied seven presidents, 25 directors, and 
nine medalists and honorary life members 
to the national organization 

E. C. Hoenicke, Eaton Mfg. Co., Vas- 
sar, Mich., national regional vice-presi 
dent, and president of the Foundry Edu- 
cational Foundation, discussed the high 
lights of the past year as entailed in the 
reorganization of the AFS national or 
ganization 

Frank Cech, Cleveland Trade School, 
and national director, spoke briefly about 
the educational program of the chapter 
D. C. Courtwright, principal, Cleveland 
Trade School, and J. Fintz, assistant 
superintendent, Cleveland Board of Edu- 
cation spoke about the plans for the new 
Cleveland Trade School and its voca- 
tional program. 

Awards were presented to apprentice 
winners in the chapter’s annual appren- 
tice contest. They were: Wood Patterns 

first, Edward Lamparyk, Modern Pat- 
tern Co.; second, Lewis Backus, Cleve- 
land Standard Pattern Works; third, Vin- 
cent Vineziano, Model Pattern Co. Metal 
Patterns—first, Stanley Stobierski, Cove 
Pattern Works, Inc.; second, Edward 
Gale, Ford Motor Co.; third, Jack Shim 
andle, Ford Motor Co. Gray Iron—first, 
Carl Linger, W. O. Larson Foundry Co.; 
second, Isaiah Doll, Hill Acme Co.; third, 
Roy Lea, Fulton Foundry. Non-Ferrous 
first, Andrew Greda, Wellman Bronze & 
Aluminum Co.; second, Gilbert Davis, 
Wellman Bronze & Aluminum Co.; third, 
Willie Pearson, Mohawk Foundry Co 
Dougherty Lumber Co., awarded dupli 
cate checks to the patternmaker winners 

A colored movie, “Man with 1000 
Hands,” was shown to conclude the meet 
ing. The film emphasized the immense 
and complex engineering problem over- 
come in construction of a tremendous 
aluminum smelting plant for Aluminum, 
Ltd., in the wilds of British Columbia 

Kenneth L. Mountain 


Central Illinois 


Clyde A. Sanders, American Colloid Co., 
Chicago, was guest speaker for the April 
meeting. His subject was “The Use and 
Misuse of Foundry Materials.” He was 
introduced by Scott Roby, Peoria Mal- 
leable, who served as technical chairman 
B. L. Bevis, chapter chairman, presided. 
Mr. Sanders stressed how present green 
sand molding techniques can be improved 
His talk was supplemented by many 

slides showing various casting defects 
C. Turner 


Washington 


The April meeting was held at the Block 
House, half-way between Seattle and 
Tacoma, Wash., where 34 members and 
guests were in attendance. After a short 
business meeting, program chairman 
Harold Wolfer, introduced George E 
Miller, Federal Foundry Supply Co., who 
spoke on “Sand Ramming By Blowing.” 

The operations in core blowing were 
outlined from the beginning of position- 
ing the core-box through the clamping, 


blowing, filling the sand chambers and to Northwestern Pennsylvania 

the final step of removing the core from 

the box The Erie Moose Club was the scene of 
Mr. Miller showed several posters dia an educational meeting of the chapter 

graming the mechanics of core blowers with David C. Ekey, Asst. Professor of In 


and explained the terminology, such as dustrial Engineering, Pennsylvania State 
the degree of cratering, deep sand pockets University, as guest speaker. He described 
etc. He showed how agitators may be used the foundry engineering course at the 
to remove the deep sand pockets in the university 
core blowing operation Guests of the chapter included Messrs 
In the discussion of the blow holes Thomas Kaveny, Jr.. AFS director and 
Mr. Miller stated there is no sure formula past president of the Foundry Educa 
for the size or number of holes that are tional Foundation; Dr. W. Winter, Penn 
required. This depends entirely upon each State College, Thomas Campbell, Beh: 
core, each machine and the sand mix end Center, Penn State University; J. F 
Mr. Miller concluded his speech with Anthony, principal, Erie Technical 
slides of core blowing operations School; H. C. Gillespie, principal, Strong 
William K. Gibb 


—~ 


NORTHEASTERN OHIO . . Frank J. Dost, left, president of American Foundrymen's Society and 
Sterling Foundry, Wellington, Ohio, passes out cash awards to apprentice molders Gilbert Davis, 
center and Andrew E. Gerda, right, both employees of Wellman Bronze & Aluminum Co, Cleve 
land. Gerda and Davis finished one, two in the non-ferrous division of the Chapter's competition 
to select entries in the national contest 


CENTRAL MICHIGAN . . Committee chaiimen for the Annual Outing, top row, left to right 
Charles Rowley, Bliss Mfg. Co., bait casting; Stuart Yntema, U. §. Graphite Co, golf; Dave 
Sherman, Engineering Castings Co., general chairman; Robert Stanley, Midwest Foundries, food 
and arrangements, and &. L. Daniels, Albion Malleable iron Co., tickets. Seated, left to right: Glen 
Ekdohi, Engineering Castings Co., softball; Dore Triponi, Michigan State University, horseshoes, 
and Mike Masternak, AMICo., casting weight guessing. Committee met prior to the regular April 
meeting 
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FRED RIDENOUR, WHITING CORP 


CHICAGO ..G. O. Lewrence, lefi, and W. W. 
Moor, Burnside Steel Foundry Co. at the April 
meeting of the Chapter 


MICHIANA . . Oscar Fredrickson, left, receiv- 
ing his 50-year pin from Roy Payne, Sterling 
Brass Foundry, chapter chairman, at the May 
meeting. Mr. Frederickson has completed more 
than 53 years in the foundry industry, most 
of this time has been spent in the Sibley Ma- 
chine & Foundry Corp. plant. 


KEN SHECKLER 


SOUTHERN CALIFORNIA . . William C. Baud, 
Mechanical Foundries Div., Food Machinery 
Co., left, vice-president of the chapter, intro- 
ducing guest speaker George E. Miller, San- 
Blow Div., Federal Foundry Supply Co., Cleve- 
land, at the April meeting. 


BILL WALKING 





OREGON . George E. Miller, Federal Foundry 
Supply Co., Cleveland, addressing the April 
meeting. 
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Vincent High School; Dr. Leroy Baker, 
Academy High School, and Dr. M. E. 
Kolpien, superintendent, Erie County 
Schools. 

Mr. Anthony told of the planned found- 
ry in the new million dollar Erie Mem- 
orial Technical High School and the fine 
cooperation of the Northwestern Pennsy!- 
vania chapter. Bailey D. Herrington, 
Hickman-Williams Co., and chapter 
chairman, presided at the business meet- 
ing.-Roy A. Loder. 


Texas 


Twenty members and guests were present 
at the April San Antonio Section meet- 
ing held at Alamo Iron Works. A safety 
film, “A Gray Day for O'Grady,” was 
shown, followed by a general discussion 
on modern production molding. Follow- 
ing the meeting, refreshments, sponsored 
by Alamo Iron Works, were served. 
George H. Hartwell. 


Corn Belt 


Cushman Motors and Northwestern 
Metals, Lincoln, Neb., were hosts for the 
April meeting of the chapter held at 
Cushman Cafeteria. 

Two color films were shown. The first 
was entitled “Steel Man's Servant” and 
was filmed by U. S. Steel Co. It showed 
the workings of a rolling mill from start 
to the finished product. 

The second film, “Steel With 1000 
Qualities,” was furnished by Lebanon 
Steel Foundry. It described the making 
of steel castings of all types. The film 
stressed the fact of good equipment, 
proper design of pattern and good work- 
manship necessary to produce a good 
casting. 

Officers elected for the coming year 
were: Chairman, Vern Holmes, Paxton 
Mitchell Co., Omaha, Neb.; Vice-Chair- 
man, John Glennon, Omaha Steel Works, 
Omaha, Neb., and Secretary-Treasurer, 
James Brinn, Northwestern Metals Co., 
Lincoln, Neb. 

Directors elected were Earl White, 
M. A. Bell Co., St. Louis, and Harold 
Hansen, Paxton Mitchell Co., Omaha, 
Neb. 

Attendance at the meeting were 39 
members and guests. 

Eugene B. Hagedorn. 


British Columbia 


G. E. Miller, Federal Foundry Supply 
Co., Cleveland, was guest speaker at the 
April meeting and his subject was “Sand 
Ramming By Blowing.” Thirty-eight 
members saw slides which illustrated var- 
ious mold and core blowing installations 
while Mr. Miller explained the functions 
and advantages of this procedure. 

Four Educational Sessions were also 
held during April. On April 6, 35 mem- 
bers attended the first of the four ses- 
sions, which was organized by J. McCul- 
loch, Canadian Sumner Iron Works, Ltd. 
The chapter is indebted to Vancouver 
Vocational Institute which allowed the 
use of their facilities and testing equip- 
ment for demonstrations. 

Presiding for the evening was Prof. 
Wm. Armstrong, a past chairman of the 
chapter, and he discussed the definition, 


use and advantages of the following tests 
Vickers, Brinell, Rockwell, transverse, 
tensile and impact tests. Castings, fer- 
rous and non-ferrous, supplied by the local 
foundries were then subjected to the var 
ious tests and results were clearly under 
stood. 

“Refractories for the Foundry Indus- 
try,” was the subject of the second ses 
sion held Apri! 13. R. Davies, General 
Refractories Co., San Francisco, showed a 
recent movie on the manufacture of fire 
bricks and later discussed the various 
grades of fire clay brick, high-alumina 
brick and the basic bricks, chrome and 
magnesite. Twenty-five members attended 
the meeting. 

The April 20 meeting brought together 
30 members for a panel discussion on 
“Sand Mixing, Properties and Control.” 
Panel consisted of Sam Stewart, Canadian 
Sumner Iron Works, Ltd.; James Stur 
rock, Associated Foundry, Ltd.; and Gor 
don H. Frankforth, Georgia Foundry, 
Ltd. Panel moderator was Lovick Young, 
A 1 Steel & Iron Works, Ltd. These gen 
tlemen represented a cross-section of the 
industry covering non-ferrous iron and 
steel with their various methods of han 
dling the sand problems encountered 

Addison Steeves, Scott-Foster, Ltd., 
arranged the fourth and final gathering at 
his company’s plant. “Shipping, Grinding, 
Cleaning and Welding of Castings” were 
discussed, followed by demonstrations 
Mr. Steeves covered the subject of “Resin 
and Vitrified Bonded Grinding Wheels” 
while P. R. Maitland, Dominion Oxygen 
Co., discussed the use of a cutting torch 
with powder nozzle adapter, utilizing iron, 
aluminum and sodium carbonate powders 
Final speaker of the evening was J. A 
Lindsay, Scott-Foster, Ltd., who spoke 
on the arc-air process and arc welding 
with an explanation of the various elec 
trodes available. The meeting, which in 
cluded practical demonstrations, was at 
tended by 42 members.—J. 7. Hornby 


Quad-City 


Guest speaker G. A. Pealer, General Elec 
tric Co., Elmira, N. Y., was introduced 
by technical chairman Eric Wellander, 
John Deere Malleable Works, at the 
April meeting, held at Hotel Fort Arm- 
strong, Rock Island, Ill. “Romance of 
Metals” was the subject and Mr. Pealer 
traced the history of founding from its 
earliest known work to modern produc 
tion in this country. The speaker followed 
this with a discussion of patterns, their 
costs and relationship to final casting 
costs. It was emphasized that the end re 
sult, the number of castings to be made, 
should be the primary consideration in 
determining the type of pattern to be 
made. The casting cost is normally lower 
when higher priced patterns are used, if 
warranted by production demand. 

The talk was followed by a sound 
movie on water pollution and methods of 
its elimination.—-G. F. Thomas. 


Twin City 


The April meeting was held at the Cov 
ered Wagon Restaurant, Minneapolis, 
and the following officers were elected 
for the coming year: Chairman, H. H 
Blosjo, Minneapolis Electric Steel Cast- 
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“SW” CUPOLA COLLECTOR 
PICKED FOR PERFORMANCE 
AND MONEY-SAVING VALUE 


More and more foundries, small and large, are realizing 
the benefits from the performance of Schneible “SW” 
Cupola Collectors for control of cupola fly-ash and smoke. 

Since such improvements are major expenditures it is 
important that purchase of Cupola Collector equipment 
be based on proved performance to assure maximum 
dollar value with minimum maintenance, and long 
usefulness. 

Be sure to investigate the many benefits that are yours 
with Schneible “SW” Cupola Collectors, before you 
decide on any similar equipment. Only Schneible patented 
features gives you all the money-saving advantages. 











YOUR BULLETIN 
ON REQUEST 
For the complete story on the "SW" 


Cupola Collector write today for 
your copy of Bulletin No. 554. 








CLAUDE B. SCHNEIBLE COMPANY 


P. ©. Bex 81, Nerth End Station Detroit 2, Michigan 


EUROPEAN LICENSEE: ELEX S. A, ZURICH, SWITZERLAND 
CABLE ADDRESS FOR FOREIGN INQUIRIES: CBSCO 


PRODUCTS 


Multi-Wash Collectors * Uni-Fle Stenderd Heeds 
Uni-Fle Compsenseting Hoods * Unitle 
ee ee 
Collectors * Ductwork * Velecitrap * Dust 
Seporaters * Entrainment Separators * Settling 
and Dewatering Tanks * “Weaor-Proef 
: Centrifugal Slurry Pumps 
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PNEUMATIC SAND RECLAMATION 


FEED RATE CONTROLS RECLAMATION 


Through a variable speed belt conveyor, Superior 
Foundry controls the speed and degree of rec- 
lamation. The slower the feed rate—the more 
scrubbing action. The faster the feed rate—the 
less scrubbing and the higher the residual content. 
Low feed rate is used for core sand; a higher rate 
is used for reclaiming molding sands. Grain dis- 
tributions are controlled through the use of an 
air classifier, subsequent to scrubbing operation. 
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Last year Superior Foundry Company, 
Cleveland, Ohio, installed a National 
Pneumatic Sand Recovery System. Here’s 
their progress to date: 


ON CORES 


About 90-95% of the waste core knock- 
out sand fed into the system is being 
reclaimed for use in place of new sand for 
oil bonded cores. Cores of the reclaimed 
product are reported to possess green and 
baked properties comparable, or better, 
than those previously made from, like- 
bonded, new sand mixtures. 


MOLDING SAND 


Molding heaps are processed at night. A 
single product is being returned to the 
heaps which replaces new Lake and Bank 
Sands formerly added to the system. Be- 
cause positive control over fines and selec- 
tivity in rate and degree of reclamation 
is possible with the National Unit, 
Superior possesses a degree of control over 
sand quality never before possible. 


SUMMARY 


New sand usage represents only 40% of 
amount used prior to the addition of the 
National sand recovery system. No new 
sand is being added to the molding 
system. Sand formerly discarded now pro- 
duces satisfactory cores. 





IN GRAY IRON FOUNDRY 


THE NATIONAL PNEUMATIC SAND RECOVERY SYSTEM 


Using low pressure air (4.0 PSI and less) as its motivat- 
ing agent, and the sand grains themselves as the abrasive 
body, National’s Pneumatic Sand Recovery System is the 
first practical method for bringing controlled, economical 
reclamation within the budget of foundries everywhere. 
Simple in design and construction, operation and control, 
the National Scrubber requires little floor space, no addi- 
tional labor and can be readily integrated into most sand 
handling systems. 

There’s no sludge disposal problem or plumbing worries. 
High recovery and low initial cost are combined with low 
maintenance to contribute tremendous savings over a short 
period of time. 

Write for details today, or ask your National agent to 
show you savings figures, as reported by present users. 








NO MOVING PARTS TO WEAR. 
HERE'S HOW AIR DOES THE WORK! 


The National Recovery Unit is comprised of a se- 
quence of scrubbing cells. A turbine type blower 
supplies a high velocity air stream to elevate the 
air/sand mass through a vertical center pipe. As they 
collide with other grains within the peak of the conical 
target, individual sand grains act as the abrasive. The 
sand grains fall back to the main sand mass while the 
air escapes upward at the periphery of the “targets” 
and carries fines and particles of grain coatings to be 


removed by the exhaust unit. Control of fines may be 
adjusted by varying the exhaust velocity. 

Small openings in the partitions between successive 
cells permit sand passage onward to succeeding cells. 
The rate at which the grains pass through a cell se- 
quence is directly related to, and controlled by, the 
rate at which sand is being fed into the scrubber. 


SEND FOR BULLETIN 512 
for full details 
including operation data, 
arrangements and reports 
/ from present users. 


630 Machinery Hall Bidg. 


e Chicago 6G, Illinois 
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PARASPRAY 
UNFAIR! 


MOISTURE 
in molds 
and cores! 


Small wonder! Paraspray, the modern, moistureproof 
core and mold surface conditioner comes ready to use, 
dries in seconds. Paraspray saves time, cuts the risk of 
blow-outs and porosity caused by moisture penetration. 
The reason — Paraspray is made especially for applica- 
tion to green or dry sand molds, cores, chills, match- 
plates, sprues and inserts. It effectively stabilizes 
moisture content (no gain or loss), enables the storage 
of molds for days before pouring. The results — no time 
wasted on the job, cleaner, smoother castings at a 
greatly reduced labor cost! 


pala ateataeen teenie iai: 


Gentlemen: Please rush complete data and prices con- 
cerning Paraspray and other Para Products. 


COMPANY NAME 
ADDRESS 


PRODUCTS 
200 River Road, Bethesda, Md. 








FOUNDRY RUBBER, INCORPORATED 
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CHICAGO .. At the speakers table at the 
April meeting from left to right, J. T. Moore, 
Wells Mfg. Co. chapter vice-president, and 
G. Anseiman, Foundry Services, Rockton. 


ings Co.; Vice-Chairman, J. H. Roth, 
Progress Pattern & Foundry Co., St. Paul, 
Minn.; Secretary-Treasurer, Lillian K 
Polzin, Minneapolis Chamber of Com 
merce 

Directors elected for three-year terms 
were: D. B. Fulton, Northern Malleable 
Iron Co., St. Paul; R. J. Mulligan, Archer 
Daniels-Midland Co., Minneapolis; C. W 
Sundberg, Minneapolis Electric Steel 
Castings Co., and N. E. Wisner, Foundry 
Supply Co., Minneapolis 

The evening program was devoted to 
a panel discussion on “Practical Quality 
Control.” R. M. Ovestrud, Minneapolis 
Moline Co., was moderator of the panel 
which included: H. H. Blosjo, Minneap 
olis Electric Steel Castings Co.; J. J. Upp 
gren, Northern Ordnance, Inc.; F. . 
Birchem, Northern Malleable Iron Co., 
and Ralph Brown, Minneapolis Moline 
Co. The speakers, representing steel, gray 
iron, malleable and non-ferrous shops 
each outlined quality control practices 
followed in their own shop 

Panel speakers stressed the need for 
complete cooperation for all the person 
nel concerned with making the castings 
They must appreciate the objectives of the 
quality control department and realize 
the mutual benefits the entire shop will 
enjoy through the production of sounder 
and more saleable castings. Quality con 
trol embraces all phases of the manufac 
ture of a casting and, as such, the respon 
sibility for controlled operations in each 
step must rest on the individual con 
cerned with each specific operation 

Basically, the panel agreed that quali 
ty control in operation involves, first, es 
tablishing practicable specifications for a 
particular job and, secondly, rigid adher 
ence to the specifications.—R. J. Mulli 
gan. 
Chicago 
Titanium and its casting characteristics, 
and announcement of new officers and di 
rectors highlighted the May 2 meeting of 
the Chicago Chapter. Technica! speaker 
who discussed titanium was J. Harry 
Jackson, Battelle Memorial Institute, 
Columbus, Ohio. Chairman of the techni 
cal session was L. L. Clark, Armour Re 
search Foundation, Chicago 

Mr. Jackson said that titanium has 
been oversold like a Hollywood produc 
tion. Nevertheless, he said, alloys of ti- 
tanium give economical service in the 400- 
800 F range, and practical melting fur- 
naces are now commercially available. 





YOUR CASTINGS 
SIMPLY AND ECONOMICALLY 


The new Kinney Mobile Vacuum Degasser with its efficient 
Kinney Model KDH-130 Vacuum Pump provides rapid pump- 
down to low pressures. The pump is effectively gas ballasted for 
eliminating contamination by water and other condensable 


vapors — a primary requirement for efficient foundry operation. 


The complete unit is designed and manufactured by Kinney 
especially for the foundry industry. It eliminates costly impreg 
nation processes, is simple to operate, and rugged in design 
... dependable, trouble-free, efficient. It will pay you to get the 
full story. Our district offices in Boston, New York, Philadelphia, 
Cleveland, Chicago, and Los Angeles are all competently 


staffed to discuss your vacuum requirements. 


KINNEY MEG. OLVISION Please send Bulletin 


: describing the Kinney 


THE WEW YORK AIR BRAKE aera) map te gg peat A 





3637 WASHINGTON STREET + BOSTOM 30+ mass Degasser 


Name 
Company 
Address 
City 
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Jackson presented movies from Pit- 
man-Dunn Laboratories, Frankford Ar- 
sonal, Philadelphia, showing factors in- 
volved in melting titanium in an inert 
atmosphere and pouring directly into a 
mold attached to the furnace. He showed 
slides of test castings from coated and 
uncoated shell molds of various materials, 
Castings with good finish were produced 
from molds of any material coated with 
zirconium oxychloride wash, 

In presenting his report as retiring 
president of the Chicago Chapter, Robert 
L. Doelman, Miller & Co., commended the 
83 committee workers who carried on 
chapter activities during the past year. 
He also thanked the officers and directors 


for their cooperation, calling attention to 
the success of the regular technical meet- 
ings, the traditional Ladies Night, the 
golf outing, and the educational lecture 
series. He called on Clifford Sorenson, 
National Malleable & Steel Castings Co., 
who reported as membership chairman 
that the chapter had fallen to secon4 
place in number of members with the 
Northeastern Ohio Chapter heading the 
list. 

New officers for 1955-56 are: Presi 
dent-—James T. Moore, Wells Mfg. Co.; 
Vice-President—-Robert P. Schauss, Wer- 
ner G. Smith, Inc.; and Secretary——-Dan 
R. Jones, Illinois Clay Products Co. In 
coming directors are W. O. McFatridge, 


Mabco Hi-Resist, a finished ZIRCON wash, is mixed simply with water. 
After oven or torch drying, Mold is ready for use. 


MABCO HI-RESIST is 


Cheaper, Faster, More Efficient, and 


CLEANER! 


Check the following features -- 
High Refractory Value — above 3700° F. 
Plastic Form — Stays in suspension. 


Water Insoluble and Waterproof after dry. 
Controlled Penetration — Closes pores to a depth of 5 


to 7 sand grains. 


Totally Inert to any metal or alloy far above pouring 


temperatures. 


Excellent Ladle Wash — Is not wetted by molten metal. 


Save time and TWoney with these other fine 
Wabeo Core and Wold Washes. 


MABCO AP (all purpose) 


low cost ingredients and high value efficiency 
Mabco AP undergoes a RADICAL color chonge 
upon drying. High permeability for quick drying 
mold surfaces. 

High refractory value (3150°) Miscible with 
either water or alcohol. Alcohol gives faster 
drying, greater penetration. 


M. A. BELL 


21 Lombard St. 


HOUSTON 


MABCO Heavy Plastic 


A base material for steel and gray iron core 
washes, refractory material is added by user to 
meet specific requirements. (Mixing instructions 
with orders), Gives smooth surface when dry and 
is highly resistant to moisture. Cores may be 
stored for considerable length of time without 
noticeable deterioration 


COMPANY 


St. Louis, Mo. 


DENVER 


For more facts, circle No. 539 on postage-free Reader Service card on p. 17 or 


120 * American Foundryman 


International Harvester Co.; H. M. Krue- 
ger, National Bearing Div., American 
Brake Shoe Co., and E. Eugene Ballard, 
Lester B. Knight & Associates, Inc 

Appointed treasurer subsequent to the 
meeting is Louis J. Jacobs, S. Obermayer 
Co 

The April meeting was divided into 
four sections. At the non-ferrous session 
“Natural or Synthetic Sands" was the 
subject of G. W. Anselman, Foundry 
Sand Consultant. He pointed out various 
advantages in synthetic sand over natural 
bonded sands 

At the steel and maintenance session 
George D 
Co., spoke on “Electric Furnace Opera 


Lawrence, American Bridge 


tion and Maintenance.” He cited various 
examples on where to reduce mainte 
nance and operational costs 

Lyle Jenkins, Wagner Malleable Co 
and Puttnam Volkmar spoke on “Produc 
tion and Characteristics of Pearlitic Mal 
leable and Ductile Irons” at the malleable 
and gray iron session. They supplemente i 
their speech with various graphs and cost 
data. 

“Patterns for the Atomic Age” was the 
Western 
Consolidated Foundries, 


J. S. Groh 


subject of Carl J. Johnson, 
Foundry Div., 


at the pattern session 


Mo.-Kan. 


The April meeting of the Mo-Kan Chap 
ter was held at the Fairfax Airport, Kan 
sas City, Kan 
tee, which was represented by Lloyd Can 


The nominating commit 


field, Canfield Foundry Supply & Equip 
ment Co.; R. A. Posch, Arpocalloy Co., 
and E. F. Whitfill, Whitfill Pattern Works 
submitted a list of new officers for the 
coming year 

Program for the meeting was the show 
ing of two films, “Stee] With A Thousand 
Qualities,” which covered the operations 
of the Lebanon Steel Foundry, Lebanon, 
Pa., and “Steel,”’ produced by the United 
States Steel Corp.—Howard Julian 


Eastern New York 


Dr. Bruce Chalmers, Professor of Metal 
lurgy at Harvard University, spoke on 
“Solidification of Metals,” to a gathering 
of 150 members and guests at the annual 
joint meeting of the Eastern New York 
chapters of AFS and A.S.M., on April 12, 
at Panetta’s Restaurant 





WESTERN MICHIGAN . . Lyle L. Clark, Armour 
Research Foundation, Illinois Institute of Tech- 
nology, guest speaker at the April meeting. 





In discussing solidification, Dr. Chal 
mers went into a detailed explanation of 
what occurs from the time molten metal 
first fills a mold till such time as it be 
comes a complete solid. He said this ex 
planation is relatively simple for a pure 
metal but becomes highly complicated 
when we consider solidification on binary 
and other alloys. The speaker, through 
slides, demonstrated the changes that 
take place in the metal structure during 
solidification insofar as size, shape and 
orientation of crystals is concerned. He 
also mentioned the redistribution of vari 
ous chemical elements that occur during 
solidification L. J. DiNuzto 


Philadelphia 


The April meeting was held at the Engi 
neers Club, with approximately 100 per 
sons attending the dinner and business 
sessions 

Technical chairman was George Gough, 
Rolle Mfg. Co., who introduced the guest 
speaker, Charles W. Mooney, Olney Foun 
dry Div., Link-Belt Co., Philadelphia. Mr 
Mooney spoke on “Guide To Core Mix 
tures.” 

The function of a core, he said, may 
be to form internal cavities surrounded 
by metal, or to make it possible to draw 
some portion of the external surface of a 
casting from the sand which naturally 
would not permit this. To serve usefully, 
a core must be strong enough in the proc 
ess of preparation to retain its form with 
out deformation in handling and baking 
After baking, it must be sufficiently strong 
to resist erosion and deformation by metal 
during the filling of the mold. To make a 
true form for the casting, it must have a 
minimum of contraction and expansion 
The core must have sufficiently low resid 
ual gas forming materials after prepara 
tion to prevent excess gas from entering 
the metal, and the metal must remain 
quiet in contact with the core during pour 
ing and solidification to minimize strains 
on the casting and to make its removal 
from the casting easy during the shakeout 

In discussing the basic materials which 
go into the making of most cores, Mr 
Mooney pointed out, that cores are com 
posed of approximately 95 per cent sand, 
therefore, it is most important that great 
care be taken in the selection of the proper 
sand for the type of casting to be pro 
duced 

Core oil, he said, should possess dis 
persing properties so as to coat the grains 
of sand evenly, with a reasonable amount 
of mixing. He said there are several dif 
ferent types of cereals but the most com 
mon is the corn flours. In different brands 
of corn flour there mav be a weight varia 
tion, so the proper way to get the best 
results in core mixes is to add it by a 
weight method, and not by measure, such 
as scoops or cups. Water, he said, is used 
Sufficient 
water to wet all sand grains is needed, but 


in core mixes for green bond 


no more. Cores with just the right amount 
of water are good cores, but further addi 
tion of water, not only slows down the 
baking time, but can cause a core which 
reacts violently upon contact with metal 
and result in a bad casting 

A report was presented by E. Zeeb, edu 
cational cornamittee chairman, covering a 


number of round table meetings over and 
beyond the monthly technical sessions 
which were held during the year 

Three meetings were held in each divi 
sion—non-ferrous, gray iron and steel 
One meeting a month was scheduled for 
each group on separate nights, feeling 
this would enable the men to attend as 
many or all nine meetings if they so de 
sired 

Prepared questions were printed and 
distributed in advance to both the dis 
cussion leaders and to the people in each 
group. This allowed some time for 
thought and preparation for discussion on 
each question 

The non-ferrous meetings were held at 


the Engineers Club, Philadelphia, Jan 


HERE’S 
PROOF... 
AND A 
PROMISE 
of 
increases 
Th 

Service Life 
up to 100% 
OUR . tees 


vary 17, February 21 and March 21, 1955 
Discussion leaders were: Roger Keeley 
Ajax Metal Co.; Donald Bryden, Philade! 
phia Bronze & Brass Co., and Charles 
Knobeloch, R. Lavin & Sons 

Two of the gray iron meetings were 
held at the Olney Foundry, Philadelphia 
January 21 and March 18, 1955. Discus 
sion leaders were Henry Winte, Florence 
Pipe Foundry & Machine Co., Florence 
N. J., and Steven Buzak, DeLaval Steam 
, Trenton, N. J. This same 
group had a plant visitation on February 
18, at United States Pipe & Foundry Co 
Burlington, N. J., with approximately 140 


people present They had films and the 


Turbine Co., 


actual production of centrifugal castings 


The steel group had three meetings at 


WALSH MULLITEX 
SUPER DUTY 
FIRE BRICK 


In non-ferrous melting operations, Mullitex, Dry 


Press Process, Missouri Quality Fire Brick has 


demonstrated its superiority by actually producing 


increases in service life up to 100%.* Not in one 


single instance on record has Mullitex failed to 


show an appreciable increase in length of service 


Isn't this the kind of performance you want in your 


rotary or stationary furnaces. The facts are all here 


for you. Write today for complete details. 


*Names on request 


NOTE: And for added savings Mullitex Fire 
Brick laid up with Mullitex Extra Duty Cement 
is the perfect combination, 


WALSH 


REFRACTORIES 


CORP 


101 Ferry Street + St. Louls 7, Missouri 


For over 60 years manufacturers of high grade refractories 
For more facts, circle No. 549 on postage-free Reader Service card on p. 17 or 18 
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Now ...7 big improvements for foundrymen 
from HANNA... the best known name in iron... 


HANNATEN 


THE IRON INGOT WITH THE NEW SHAPE 


For users of 10-lb. pigs 


the Exclusive Shape 
gives you 





we? Meek, See AVAILABLE IN ALL GRADES AND 
x See EXTRA-CLOSE-GRAIN HANNATITE 
(STANDARD 38-POUND PIGS ALSO 


HANNA FURNACE CORPORATION AVAILABLE.) 


Buffalo « Detroit * New York « Philadelphia 
Merchant Pig Iron Division of 


NATIONAL STEEL vile CORPORATION 
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NORTHERN CALIFORNIA . . John G. Campbell, 
left, Pacific Steel Castings Co., chapter re- 
porter, with guest speaker George E. Miller, 
Machine Div., Federal Foundry Supply Co., 
at the April meeting 


the Engineers Club on January 28, Feb- 
ruary 25 and March 25, 1955. Discussion 
leaders were Harold Kurtz, Empires Steel 
Casting Co.; Robert Mason, Treadwell 
Engineering Co., and Edward H. Berry, 
Dodge Steel Co.—Charles R. Sweeny 


Timberline 


The April meeting was held at the Oxford 
Hotel, Denver, Col., with approximately 
40 members and guests attending. Byron 
McPherson, McPherson Corp., presided 
and technical chairman for the evening 
was W. R. Manske, American Manganese 
Steel Div. 

Two films were shown, “The Steel With 
1000 Qualities,” and a film by U. S. Steel 
Corp., presented by W. N. Chivis. Curtis 
Drake, chairman of the Nomination Com- 
mittee presented a slate of officers for the 
coming year to be elected at the next 
regular meeting.—-A. D. Neal. 


Metropolitan 


The April meeting was held at the Essex 
House, Newark, N. J. More than 150 
members and guests heard Harold Bishop, 
Naval Research Laboratory, speak on 
“Feeding of Castings.” 

Mr. Bishop discussed the three major 
factors influencing casting soundness: 
proper positioning of feedheads, use of 
chills and degasification of the melt. The 
mode of solidification of castings was de- 
scribed and illustrated by schematic draw- 


Committee for the officers, committee 
chairmen and directors for the coming 
year. 


Tri-State 


The April meeting was designated as Ap- 
prentice Night. Fifty-eight members and 
guests met for dinner at the Alvin Hotel, 
Tulsa, Okla. 

George Marsh, Director of Adult Edu- 
cation, Tulsa Public Schools; R. M. 
Earley, Oklahoma State Supervisor, Bur- 
eau of Apprenticeship, U. S. Dept. of 
Labor, and J. Bennett Jones, Eastern 
Oklahoma Apprenticeship Representa- 
tive, Bureau of Apprenticeship, U. S. 
Dept. of Labor, were guests of the Chap- 
ter. 


Each of 18 apprentices were introduced 
to the group and a film on Lebanon Steel 
Castings Co., concluded the program 

Rex A. Hill, Progressive Brass Mfg 
Co., Tulsa, Okla., has been selected to 
complete the term as a director of the 
chapter, recently vacated by Phil W 
Spooner.—-A. M. Fisher 


Tennessee 


“Your safety program is just like a girl's 
sweater,” according to G. A. Riley, safety 
director for American Brake Shoe Co 
“in that it shows results in proportion to 
what you put in it.” This closing remark 
by the April speaker just about summed 
up the impression that approximately 50 
Chattanooga area foundrymen had gained 


CASTING through the Ages 











CLAY taten fom ANTiilis 


WAS USED BY KATANGA CRAFTSMEN OF 
AFRICA IN MAKING THEIR COPPER MELTING FURNACES. 





? 
WAS i 
aN — 


ings, and charts were shown of solidifica- 
tion data secured from studies made on 
steel, gray iron, bronzes and aluminum 


MONK RESIDING IN GHENT i6 GAID 
TO HAVE CAST THE FIRST BRONZE 
GUNS ABOUT 1151S AD 
alloys. 

In discussing risering, Mr. Bishop pre- 
sented mathematical data covering riser 


dimensioning, location and feeding range ' — “ “ 
factors, as well as other significant phe- ] B < 
nomena associated with the effectiveness = 
of feeding, for steel, manganese bronze 
and ductile cast iron. The use of chills in cagce CAST I > . 
w = a 
“CENTRAL HEATING PLANTS" AS EARLY AS IG40, 4 


Jie 





strategic locations to extend the feeding 
range of steel risers was discussed and 
illustrated in detail. The subject of prop 
er degasification as an aid to securing 
sound castings, particularly through the 
use of vacuum degassing techniques, was 
given consideration as well. 

Technical chairman of the evening, B 
N. Ames, Columbian Bronze Corp., sub 
sequently presided over a spirited and 
lengthy discussion period. As part of the 
chapter business of the evening, Chapter 
Chairman Charles Schwalje, Worthington 
Corp., presented to the membership the 
recommendations of the Nominating 








FOUNDERS WHO CAST THE \ 
GUNS USED IN 1544 BY HEN 
OF ENGLAND AT T 


IS SAID, AT THE RATE 
A POUND 














UNIVERSITY OF ILLINOIS (Urbana) . . Attending the student chapter Industrial Night meeting in 
March are, left to right: Robert C. Kay, chairman, student branch, American Institute of Mining 
& Metallurgical Engineers; Charlies Fausel, Central Foundry Div., General Motors Corp., Danville 


plant; and Dr. Thomas A. Read. 


from a discussion on “Safety in the 
Foundry” by Mr. Riley. He was intro- 
duced by J. A. Weed, Chattanooga Div., 
of Brake Shoe. 

Paul L. Arnold, U. S. Pipe & Foundry 
Co., announced the nominating commit- 
tee’s choice for next years officers. At- 
tendance prize was won by Frank Rob- 
bins, Robbins & Bohr.-W. F. Hetzler. 


New England Foundrymen’s Assn. 


A large crowd gathered at the University 
Club, Boston, Mass., in April to hear 
Charles H. Barnett, Foundry Equipment 
Co,, Cleveland, speak on the moderniza- 
tion of the small foundry core room. He 
used slides to illustrate his talk. 

The speaker demonstrated the tremen- 
dous change in core baking which has 
transpired over a period of years-——-from 
the old smoky core oven to the clean, 
bright modern gas or oil fired ovens, 
which tends to make better and more in- 
tricate cores, heavy or light cores being 
placed at various parts of the oven for 
better baking, and reducing core baking 
time and expense..Alexander Beck. 


Connecticut Non-Ferrous Foundrymen's 


The April meeting was held at the Quin- 
nipack Club, New Haven, Conn., and con- 
sisted of panel discussion. 

Panel members were: James J. Shan 
non, Jenkins Bros. Co., Bridgeport, Conn.; 
James Manzolli, Waterbury Mfg. Co 
Div., Chase Brass & Copper Co., Water- 
bury, Conn.; Curtis Peasley, Peasley 
Products Co., Stratford, Conn.; George 
Leask, Stamford Castings Co., Stamford, 
Conn., and Walter Helmadach, Wilcox- 
Crittenden & Co., Middletown, Conn. Mr. 
Hemadach acting as moderator and dis- 
cussion leader, introduced the panel mem- 
bers and the topics for discussion. 

Mr. Shannon spoke on “Metallurgy 
and Technical Control,” and talked about 
the importance of conforming to govern- 
ment and customer requirements in re- 
spect to the chemical and physical prop- 
erties of alloys. Constant technical and 
laboratory control of sands, refractories 

- and all alloys and allied materials were 
emphasized. 

“Production Brass Foundry Problems,” 
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was the topic of Mr. Manzolli. He related 
his experience with various production 
jobs requiring considerable study on gat- 
ing and the problem of arranging the 
pouring of light and heavy work at the 
same time. He touched upon sand specifi 
cation, foundry equipment employed and 
upon laboratory facilities for investigat- 
ing defects and other foundry problems. 

A gate of casting which he exhibited 
showing shifting in different directions 
was presented for discussion. Several sug- 
gestions for solving the problem were 
given, including sample pouring in a flask 
for checking equipment alignment if this 
was a factor in the difficulty. 

The second casting presented had a 
surface defect on the cope side. According 
to the concensus of opinion, this appeared 
to be caused by sand wash due to weak 
sand loosened at the bottom of the sprue 
which floated to the cope surface side 
of the casting and resulted in tiny specks. 

In answer to a question, Mr. Manzolli 
mentioned porosity due to moisture and 
incorrect pouring temperature as the 
chief causes for rejects. 


Mr. Peasley spoke on “Aluminum 
Castings.”” Aluminum foundry practice is 
similar to that of the brass foundry ex- 


UNIVERSITY OF ILLINOIS (Urbana) . 


cept that lower pouring temperatures are 
employed with some variation in molding 
and core sands, depending upon the cast- 
ing design, he said. Some alloys have 
a high solidification shrinkage and are 
subject to hot-cracking unless the mold 
is properly gated. Pouring temperature 
control and prevention of gas absorption 
were stressed 


Mr. Leask described the melting of 
magnesium base alloys in iron pots in his 
talk on “Magnesium Castings.” The green 
molding sand is treated with an inhibitor 
on account of the action of water vapor 
upon the hot metal, he pointed out. A 
number of agents, such a sulphur and 
boric acid, sometimes in combination with 
glycol are used as inhibitors. Brass pat- 
terns are employed in this operation and 
the speaker pointed out some differences 
in gating, also the necessary fluxes in 


melting.-Frank B. Diana 


Reading Foundrymen’s Association 


Paul K. Reiniger was elected president of 
the Reading Foundrymen’s Association at 
the May meeting held at the Walnut 
Room of the Berkshire Hotel, Reading, 
Pa. He succeeds James Woodward who 
was elected to the executive committee 


Other officers elected at the dinner 
meeting, attended by approximately 100 
persons, were John W. Swengel, vice 
president; Paul C. Holland, treasurer, and 
William I. Cassidy, secretary 


On the executive committee, besides 
Mr. Woodward, are Paul B. Harner, 
Daniel Heckman, George C. Kissell, Rob 
ert M. Schumo and James H. Stewart 


William S. Thomas, vice-president of 
the Emmaus Foundry & Machine Co., 
Inc., Emmaus, Pa., was the guest speaker 
at the meeting. His subject was “Shell 
Molding and Shell Molding Castings.” 


He said shell molding is the first real 
technical advancement in the foundry in 
dustry in many years. He added that it 
produces a much finer finish and reduces 
the cost of cleaning and grinding 


Hermann P. Good announced that the 
group’s annual golf tournament and out 
ing will be held at the Reading Country 
Club, June 16.—-W. I. Cassidy 


Left to right, Thomas Smith, Central Foundry Div., General 


Motors Corp., Danville; C. J. Turner, Caterpillar Tractor Co., Charles Drury, Central Foundry Div., 
Saginaw, Mich., and Prof. N. A. Parker, at the March meeting of the student chapter. 





MULTI-CAVITY DUMP BOX 


UNIFORM IMPRESSIONS...LOWER COST 
(QUICK DELIVERY 


By Air Freight, Parcel Post, Special Delivery or 
Railway Express. Pick-up and delivery by jobber 


The 8 gang dump box shown in this unretouched photograph was 
made from the single wood master core plug and backing frame. 
The same method may be used for two part split or booked type 
core boxes with flat or irregular partings. Added savings plus 
greater accuracy are assured when properly cleared white metal 
or aluminum master dryer patterns are also made by this same 
process. 

There is real profit in this idea for you. Hundreds of foundries are 
now using this modern streamlined method of making core boxes 
and master dryer patterns because it is accurate, saves machining 
and offers large savings in the more intricate and gang type 


core boxes. 


representatives in the following areas 


AUBURN, MASS 
Henry A. Kotimann 
Telephone: Auburn 2683 


MILWAUKEE, WIS 
John M. Donohve 
Telephone: Hilltop 2.7130 


LOS ANGELES, CAILF 
McGowan Company, inc 
Telephone: Trinity 2057 
Write for Catalog 


For more facts, circle No. 532 on postage-free Reader Service card on p. 17 or 18 





@ Rounded Grain Sand 
@ Uniform Screen Sizes 
@ Ground Sand 

@ Shell-Molding Sand 


@ Special Grades For 
Every Purpose 


THERE'S no guesswork with 
WEDRON sands for foundry 
use. You can order what you 
require and be sure that you're 
getting exactly the grade you 
specify. Each and every ship- 
ment is uniformly graded 
to exacting standards at the 


WEDRON plants. 


Whether you do shell-mold 
casting, lost wax casting, 
or any other special type 
of foundry work, you can 
get the sand you need from 
WEDRON. The finest silica 
sands in America are mined 
in the Ottawa-Wedron re- 
gion of Illinois where all 
of WEDRON’S sands are 
produced. 


See WEDRON about your 


next sand requirements! 


WEDRON 


SILICA COMPANY 
135 $. LA SALLE ST. CHICAGO 3, ILL. 
For more facts, circle No. 550 p. 17-18 
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Chapter Meetings 





June 


2. . Saginaw Valley 
Annual Outing 


11... Toledo 

Adams Conservation Club. Annual Out- 
ing. 

11. . Nerthern Iilinois—Southern Wisconsin 


Beloit Country Club, Beloit, Wis. An- 
nual Outing. 


11. . Washington 
Elks Temple, Bremerton, Wash. Ladies 
Night. 


11... Central Michigan 

Coldwater Country Club. Annual Out- 
ing. 

14. . Cincinnati 


Elks Country Club, Hamilton, Ohio. An- 
nual Golf Party and Outing. 


18. . Western New York 


Depew Grove, Depew, N. Y. Annual 
Outing. 


18. . Qued City 
Annual Outing. 


25 . . Northeastern Ohic 


Twin Lakes Country Club. Annual Out- 
ing. 


MAN FROM SEATTLE 


A cocky new helper came into tbe shop 
Who talked just to hear his head rattle. 
“I'm not exactly a greenhorn,” he bragged; 
“I ain't spent my life punching cattle. 
I'm a molding fool of the old, old school. 
I worked in a shop in Seattle.” 


He would look at a mold with a fishy-eyed 
stare. 

How we hated his asinine prattle! 

His critical gaze, his superior ways. 

With that guy we'd like to do battle! 

Saying, “That might be OK but it sure 
ain't the way 

We did it up in Seattle.” 


When we told him this shop always put 
out good work, 

This mug replied, “Fiddle-faddle!” 

“If I was outfitting a row boat, 

This joint couldn't make me a paddle! 

If you think that this shop is close to the 
top 

You should see that shop in Seattle!” 


“Everything in the foundry’s efficient and 
smooth; 

We don’t have the bang and the rattle. 

Mechanical riddle, a sand slinger, too, 

In that big, modern shop in Seattle. 

Big bonus each year, and they hand out 
free beer 

In that wonderful shop in Seattle!" 


At last we took up a collection 

And purchased a horse and a saddle, 

We grabbed this fool from the old, old 
school, 

We hoisted him, set him a-straddle, 

And gave him a slap on the back of the 
lap, 

And the nag bolted off for Seattle! 


From Rammed up and Poured by Bill 
Watkins. 








Produce More 
Top Qualit 


Castings 
with 


Top Quality 
FOUNDRY 
MATERIALS 


Use these Time-Tested 
Products for Best Results 


SAND 
Portage (Wis.) Silica 
Century Molding 

* Ottawa Blackhawk Silica 
Muskegon Lakesand 
Tenn. & ind. Molding 
Utica Crude Silica 
Silko Molding 

* Zircon Sand, Flour and Wash 
Berlin Coresand 
Red Flint Annealing 
New Jersey Molding 
Gallia Red Molding 
Albany Molding 


BONDING CLAYS 
* Volclay, MX-80 (Granular) 
*and Panther Creek Bentonite 
* Goose Lake Fire Clay 
*Grundite Bonding Clay 


ABRASIVES 

Tru-Steel Steel Shot 
* Malleabrasive Shot and Grit 
* Certified Shot and Grit 
* Blackhawk Sand Blast Sand 
* Super-Titan Nozzles 


REFRACTORIES & MISC. 


Cargan Cupola Gun Mix 
Firegan Ganister 

* Microsil Silica Flour 
Fluxing Limestone 

* Five Star Wood Flour 

* Sultron Foundry Flux 
Filuorspar—Lump & Gravel 
Wood—Slabs & Edgings 


* Whse. Stocks carried 


CARPENTER 
BROTHERS 


INCORPORATED 
Main Office: 606 W. Wisconsin Ave 
MILWAUKEE 3, WIS 


BRoadway 6-0140 
BRANCH OFFICES 


ST. PAUL, 5 MUSKEGON 


1803 Princeton Ave. 1209 Moulten % 
Tel. EMerson 6312 Tel. 4-7248 


Tel. 
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Classified Advertising 


For Sale, Help Wanted, Personals, Engineering Service, etc., set solid. .20c per word, 30 words ($6.00) minimum, prepaid 
Positions Wanted . .10c per word, 30 words ($3.00) minimum, prepaid. Box number, care of American Foundryman, counts as 


10 additional words. 


Display Classified. Based on per-column width, per inch. .1-time, $15.00; 3-time, $13.50 per insertion; 6-time, $12.50 per 
insertion; 12-time, $12.00 per insertion; prepaid. 








HELP WANTED 





ALUMINUM CASTING ENGINEER. If 
ou are interested in joining a Chicago 
oundry organization that is ambitious, 
aggressive and definitely expanding its 
facilities, and if you have had experience 
in foundry engineering on aircraft quality 
aluminum castings, we would like to hear 
from you. Please submit a brief résumé. 
Salary will depend upon qualifications 
All replies will be held in strict confi- 


dence. Box C37. AMERICAN FOUNDRY- 
“aa Golf and Wolf Roads, Des Plaines, 





METALLURGIST. Experienced in cast 
iron pnd foundry practice. Prepared to 
travel, State salary required and full 
ualifications. Box C36, AMERICAN 
OUNDRYMAN, Golf and Wolf Roads, 
Des Plaines, Ill. 





If you have a thorough knowledge of rig- 
ging core boxes for core blowing and like 
to travel, you may qualify as Fleid Serv- 
lce Representative for a large foundry 
equipment manufacturer, Some engineer- 
ing experience would be desirable. Apply 
in writing, stating qualifications. Box Cai, 
AMERICAN FOUNDRYMAN, Golf and 
Wolf Roads, Des Plaines, Ill. 








PLANT MANAGER 
Experienced plant manager for small 
rogressive arer steel foundry in 
ichigan. Technical background pre- 
ferred, but not necessary. Splendid 
connection for right man. 
Box C38, AMERICAN FOUNDRYMAN 
Golf and Wolf Roads, Des Plaines, Il. 














PROJECT ENGINEER. Specialized gray 
iron foundry Mid-Ohio city of about 80,000 
population. Various non-repetitive pro- 
duction problems including research and 
development under supervision of Vice- 
President. Recent graduate foundry option 
industrial Engineer with some shop expe- 
rience, Replies confidential, Write full de- 
tails personal background, resume of 
experience, references and salary ex- 
posted. Address Box C35, AMERICAN 
OUNDRYMAN, Golf and Wolf Roads, 
Des Plaines, Il. 





GRINDING FOREMAN, Midwest found- 
ry. State qualifications, references and 
salary. Box C42, AMERICAN FOUNDRY- 
a , Golf and Wolf Roads, Des Plaines, 
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SHELL MOLD SUPERVISOR 
Must have considerable practical experi- 
ence in all phases of shell molding as an 
operator and a supervisor. Will accept 
man with working experience in place of 
technical background. To head new de- 
partment. Excellent starting salary, good 
advancement potentials. Give age, salary 
requirement, complete résumé of experi- 
ence and ‘a employment. All replies 


confidential. 
Box C39 
AMERICAN FOUNDRYMAN, 
Golf and Wolf Roads 
Des Plaines, Ill. 





FOR SALE 





USED MOLDING MACHINES 
FOR SALE 
SPO AND OSBORN 
PRICED TO SELL 
THE FOREST CITY FOUNDRIES 
COMPANY 
2500 West 27th St. 
Cleveland, Ohio 





FURNACES FOR SALE 


10 used Heat Treating Furnaces, und two 
T-to pune cranes, good condition, priced 
to se 


BAER STEEL PRODUCTS, INC. 
Box 1428 
Boise, Idaho 





ENGINEERING SERVICE 





EARL E. WOODLIFF, 


Foundry Sand Engineer. 
Consulting . . . Testing. 
14611 Fenkell (5-Mile Rd.) Detroit 27, Mich 
Res. Phone Vermont 5-8724 





SESSIONS ENGINEERING CO. 
Consulting Foundry Engineers 
Modernization, Processing Layouts 
Cost Reduction Quality Control 
Product — Machine Design 
Architectural Design 


One North La Salle St. Chicago 2, Il. 





POSITIONS WANTED 





GENERAL MANAGER OR ADMINIS- 
TRATIVE ASSISTANT. Experienced non- 
ferrous general manager available as ad- 
ministrator or assistant. Operated non- 
ferrous foundry, machine shop, pattern 
shop, heat-treat. Technical work in Iron 
and Steel. Doing general industrial con- 
sulting. Good sales, operating, labor nego- 
tiation, technical record. Age 47. Engineer 
Native midwest. Willing to relocate. Reply 
to Box C34, AMERICAN FOUNDRYMAN, 
Golf and Wolf Roads, Des Plaines, Il. 





Manager or Plant Superintendent (Can 
ada) experienced in all phases of foundry 
operation and management. 20 years’ gray 
iron experience, including pattern shop 
machine shop, enameling plant, plant lay- 
out, design, cost, quality control, time- 
study, purchasing and sales. Qualified to 
assume high responsibility. Looking for a 
greater opportunity. Presently employed 
in this capacity. Address Box 41, AMERI- 
CAN FOUNDRYMAN, Golf and Wolf 
Roads, Des Plaines, Il. 








Free Tear Sheets 


of a!l AMERICAN FOUNDRY- 
MAN articles are available on 
request. Keep your magazine 
intact and pass it on for others 
to use. For free tear sheets, 
write to Editor, AMERICAN 
FOUNDRYMAN, Golf & Wolf 
Roads, Des Plaines, Ill. Please 
show company connection 


and your title on tear sheet re- 


quest. 

















Robert C. Woodward, 68, retired chief 
metallurgist for Bucyrus-Erie Co., Mil- 
waukee, died April 20 at Columbia Hos- 
pital after a short illness. Mr. Woodward 
was associated with Bucyrus-Erie from 
1935 until retiring last December. He was 
named chief metallurgist in 1946. Before 


R. C. Woodward 


joining Bucyrus-Erie he was chief metal 
lurgist for National Brake & Electric Co., 
Milwaukee, a subsidiary of Westinghouse 
Air Brake Co., and was superintendent of 
the George H. Smith Steel Casting Co., 
Milwaukee, Mr. Woodward was born in 
North Syracuse, N. Y., and was graduated 
from Stanford University, Palo Alto, 
Calif., in 1911. He was a past chairman of 
the Wisconsin Chapter of AFS and a 
member of the American Society for Met 
als and the American Society for Testing 
Material 


Award Honors 
Tom Makemson 


Memorial to the late Tom Makemson, 
longtime secretary of the Institute of 
British Foundrymen, is being established 
by LB.F. To be set up with funds now 
being solicited, the memorial will take 
the form of an annual award of a Tom 
Makemson Bronze Medal and Prize to 
the best student in the final patternmak- 
ing examination of the City and Guilds 
of London Institute. Throughout his life, 
Mr. Makemson maintained a keen inter- 
est in students, and participated in the 
organization of the City and Guilds ex 
aminations in patternmaking from their 
inception. 

Mr. Makemson, wel! known to many 
foundrymen in Europe and North Amer 
ica, attended several conventions of the 
American Foundrymen’'s Society, includ- 
ing the 1952 International Foundry Con- 
gress in Atlantic City. He served for a 
number of years as secretary of the Inter 
national Committee of Foundry Techni 
cal Associations 

Contributions to the Tom Makemson 
Memorial should be sent to: Institute of 
British Foundrymen, St. John Street 
Chambers, Manchester 3, 
England. 


Deansgate, 


1956 International Foundry 
Congress to be in Germany 


Invitation of the German Foundrymen’s 
Association to act as host for an Interna- 
tional Foundry Congress at Diisselfdorf, 
Germany, in 1956 has been accepted by 
the International Committee of Foundry 
Technical Associations. An International 
Foundry Fair will be held in conjunction 
with the Congress 

The International Committee is made 
up of representatives of societies of 12 
countries and includes the American 
Foundrymen's Society. Three Interna 
tional Congresses have been held in the 
United States: Atlantic City in 1952, 
Philadelphia in 1934, and Detroit in 1926 

This year, the International Foundry 
Congress is being held in London, Eng 
land, June 20-26 under the auspices of 
the Institute of British Foundrymen 


Issue Castings Defects Book 


Pocket-size (5x 7 in.) book on casting 
defects has been issued by the foundry 
division of the Federation of Swedish 
Mechanical 
Stockholm 
classified according to 13 types, the Little 


Engineering Industries in 


Listing 59 specific defects 
Handbook on Detects in Castings gives 
not only pictures but also sketches which 
graphically portray the defect or what 
caused it 

Price of the handbook is 9 kr ($2.00) 
Copies can be obtained by writing to 
Sveriges Mekanforbund, Gjuteriavdelnin 
gen, Karlavagen 43, Stockholm, Sweden 


“OLIVER” 
BAND SAW 


takes 35” under guide to 
saw extra large patterns 


This new ‘Oliver 
is powerful and 
sturdy 

Gives clearance 
for sawing 

large patterns 
jigs and fixtures 
Has 36” diameter 
wheels. Cuts true 
and steady 
without vibration 
at all speeds 
Motor-on shaft 
unit, and latest 


features 





Write for 

Bulletin 

No 116.0H 

OLIVER MACHINERY COMPANY 
Grand Rapids 2, Mich 

For more facts, circle No. 547 p. 17-18 


USING TOO 
MUCH COKE? 


Why not talk this over with one of our 
metallurgists with a view to taking advan- 


tage of the superior quality of Semet-Solvay 


Foundry Coke in reducing your melting 


costs. 


‘e 


For more facts, circle No. 548 on postage-free Reader Service card on p. 17 or 18 
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engineered and installed 


by carl mayer 


Here is one of the outstanding 
heat-treat furnace installations 
blueprinted by Carl Mayer to fit a given requirement. 


This recirculating, gas-fired, car bottom type at the 
Golden Foundry Co., Columbus, Ind., was engineered 
to meet a high temperature range requirement. It 
has proven an asset to the production of cast iron 
engine blocks. 
Write for bulletin HT-53. Over 30 
years’ experience. 


~carl mayer- 


3030 EUCLID AVENUE * CLEVELAND 15, OHIO 


OTHER PRODUCTS: Core & Mold Ovens © Rod Bakers © Paint & Ceramic 
Drying Ovens © Special Processing Equipment & Accessories 


For more facts, circle No. 542 on card on p. 17 or 18 
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Non-Ferrous Annual Meeting New From Lindberg-Fisher 


Continued from page 68 





according to William A. Meissner, Jr., deputy director, 


Copper Div., Business and Defense Services Adminis For Permanent Mold and 


tration. In his talk, he gave as reasons for his outlook 


(1) an 18 per cent increase in shipments of brass and Sand Casting of 


bronze castings by foundries in March as compared 


with February; (2) a slight increase in military require Aluminum Magnesium 
’ ’ 


ments for the third quarter of 1955; and (3) general 
increase in consumer sales j 
Phe dinner and dance concluding the annual meet Zinc and Lead. 
ing were highlighted by presentation of plaques honor 
ing the original board of N.F.F.S. and announcement . . . 
of ofhcers and directors for the coming year. Founding A Lindberg-Fisher Flectric 
directors cited were: Thomas Addie, Philadelphia; 
Harry Burgin, Philadelphia; A. M. Cadman, Pitts H ; t M Iti F 
burgh, Pa.; Justin A. Duncan, Boston; Fred J. Eber esis ance e ing urnace 
hardt, Chicago; Chester K. Faunt, Chicago; Louis 


Fischer, Dunellen, NJ James F- Gilbert. st Louis GAM Mean lower cost per 


George B. Hazen, Peoria, Ill.; Edwin W. Horlebein, 
Baltimore, Md.; Walter W. Hunter, Chicago; Roy M lb f fi 5 h d ti 
Jacobs, Milwaukee; Fred A. Mainzer, San Francisco; . 0 nis e Cas ing. 
Albert Meskan, Chicago; L. M. Nesselbush, Lowell 
ville, Ohio; and three deceased members of the original 
board—William L. Paulson, Brooklyn, N. Y.; Charles 
H. Stokesbury, Derby, Conn.; and Oscar W. Swangren, 
Boston, 
Ofhcers for the coming year will be: president, Wil 
liam L. Leopold; first vice-president, Edward |. Metz 
ger; and second vice-president, Charles |. Egetter, 
Crown Brass Mig. Co., Los Angeles, James W. Wolle 
continues as executive secretary and secretary-treas 
urer, 
Incoming directors are: James H. Brennan, Pitts 
burgh Brass Mig. Co., Pittsburgh, Pa; William W 
Dyer, Trinity Brass & Copper Co., Dallas, Texas 
George T. Fischer, Fischer Casting Co., Dunellen, N. ].; 
Phillip E. Lankford, East Birmingham, Bronze Found 
ry Co., Birmingham, Ala.; Wm. L. Leopold; Albert | 
Messmer, Messmer Brass Co., St. Louis; and R. W 
Sweiter, I. S. Spenser's Sons, Guilford, Conn 
Phe Chicago Chapter of N.F.F.S. was host to meet 
ing attendants at a reception prior to the dinner 
These furnaces eliminate localized heating of metal, 
eliminate gas absorption, because there are no 
products of combustion present. Higher produc 
tion results, due to less operator fatigue. Exhaust 
fumes and smoke are nonexistent and radiation 
loss is held to an absolute minimum by use of 
high quality insulation 


Longer crucible or pot service and low furnace 
maintenance are obtained with the patented long 
life, low voltage elements 


Can also be used as a holding furnace on die 
casting applications. 
Write for Bulletin No, 320 


Here's How Cleveland Graphite Bronze Co., Cleveland, used 
ventilating ducts made of Seiberling Rubber Co.'s new plastic 


material, Seilon, to carry away deadly acid fumes from plating “LINDBERG \ MELTING FUR NACES 


tanks. Seilon, a rigid polyvinyl chloride, can be used for this FISHER Pat , ; 
: / { Lindberg E Compon 
and other jobs calling for a corrosion resisting material. Seiber ernnae oF ES re ’ 


ling Rubber Co. 2440 WEST HUBBARD STREET, CHICAGO 12. ILLINOIS 
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The SUPER HANDY SANDY 


A HIGH CAPACITY 
INDIVIDUAL-FLOOR 
SAND HANDLING UNIT 


fills large flasks in seconds — 
that before took several man hours 


This unit can handle up to 50 tons of 
sand per hour into overhead hoppers 
where it is available to the molders 
without effort. Super Handy Sandy's 
big sand capacity makes it ideally 
suited for use with large molding ma- 
chines such as rollover machines, bum- 
pers, and automatic molding machines. 


The savings possible through use of 
the Super Handy Sandy are almost 
unbelievable. In one installation mold 
production on large molds has been in- 
creased 150% due to savings in shovel 
time alone. One molder can fill more 
molds than several men with shovels. 
He merely operates an air valve and 
the sand falls into the flask. Thus he 
spends more time making molds and 
less time getting ready. 


NEWAYGO 
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engineering company 
NEWAYGO, MICHIGAN 
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FOUNDRY PRODUCTS DIVISION ¢ 2191 WEST 110th STREET, CLEVELAND 2, OHIO 





Outstanding Machinability... . All-Purpose Economy 


ALUMINUM 


te A quality all-purpose alloy that gives you outstanding economy on 


the production line—that’s Apex Z-33. Developed by Apex to combine better than 
average mechanical properties, uniform casting characteristics and exceptional machin- 
ability, Z-33 has been thoroughly proved in both foundry and final application. 
Its as-cast properties are right for most castings, it can be heat 
treated for highly stressed castings, and it has excellent dimensional stability with 
an aging treatment. Apex Z-33 takes anodizing and other chemical and electrochemical 
finishes, responds beautifully to buffing and polishing. 
In your profit-minded operation there’s a definite place 
for the versatile, economical applications of Apex Z-33. 


Send without obligation for 
information covering complete specifications 


and properties of Apex Z-33. 


CHICAGO + CLEVELAND + LOS ANGELES 





